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MAKES COMB NED 


Shown above is partial list of 
Vickers Aircraft and Missile applications. 


VICKERS INCORPORATED 


SPERRY RAND CORPORATION 





EXCITING NEW EQUATION & 


VITAL 
ADVANTAGES 
TO MILITARY 


AND INDUSTRIAL 


MIL-C-26482 Type 
Connector 


Industry acceptance. 

Readily available. 

Millions in use. 

Extensive user service ex- 
perience. 

Satisfies 95% of all connector 
applications. 


MIL-C-26636 Type Contact 


6. Use MIL-approved crimp 
tools. 


USERS 


Positive reliability. 
Maintenance and design flexi- 
bility. 

Easily adapted to automated 
production. 

Standardized user produc- 
tion tooling. 


MIL-C-26482 and 
MIL-C-26636 


11. No system redesign. 
12. 


to present equipment. 


Scintilla Division 


SIDNEY, NEW YORK 


Big savings from adaptability 


13. Automatic phase-in. 
14. Solder option. 
15. Competitive pricing. 





Interchangeability, reliability, and 
availability are yours at minimum 
cost with this new, simplified Bendix 
Connector Combination. Check 
into it. We’re sure you'll find profit 
able use for this latest development 
in our continuing program to pro 
vide both military and industrial 
users with the latest and best in 
electrical connectors. 





AVIATION CALENDAR 


July 5-15—Special Summer Program in In- 
ertial Guidance—Terrestrial and Inter- 
planetary, Massachusetts Institute of 
Technology, Cambridge, Mass 

July 11-12—Conference on Response of 
Metals to High Velocity Deformation, 
Stanley Hotel, Estes Park, Colo. Spon- 
sor: Metallurgical Society of the Ameri- 
can Institute of Mining, Metallurgical, 
and Petroleum Engineers. 

July 18-19—Liquid Rockets and Propellants 
Conference, American Rocket Society, 
Ohio Union Building, Ohio State Univer 
sity, Columbus, Ohio 

July 18-19—Quarterly Regional Mecting, 
Assn. of Local Transport Airlines, Beverly 
Wilshire Hotel, Beverly Hills, Calif 

July 28-29—Seventh Annual Symposium on 
Computers and Data Processing, Denver 
Research Institute, University of Den 
ver, Stanley Hotel, Estes Park, Colo. 

Aug. 1-3—Fourth Global Communications 
Symposium, Statler Hilton Hotel, Wash 
ington, D. C. Sponsors: Institute of Ra 
dio Engineers; U. S. Army Signal Corps 

Aug. 1-3—Future of Manned Military Air 
craft” (Classified Meeting), Institute of 
the Aeronautical Sciences, E] Cortez Ho 
tcl, San Diego, Calif 

Aug. 2-11—27th Annual U.S. National Soar 
ing Championships, Ector County Ait ie (3 
port, Ode $sa lex Photo courtesy Radio Corporation of Americe 

Aug. 8-1l1—Western National Mecting 
American Astronautical Society, Olympi 








Components for RVX 


American Institute of , Electrical Engi 
neers, E] Cortez Hotel, San Diego, Calif 
Aug. 15-20—11th Annual Congress, Inter 
national Astronautical Federation, Royal 
Institute of Technology, Stockholm programs include precision 
, .]8—Fourtl ; on e . : . 
3 _— , rhe cong Page Ps "| Among these is the fabricat by Lavelle of the structure of the 
erence on 1O1l0gZICa ccTts oO ic! | - ‘ 
vave Rediction. New York Universit: S. earth-circling TIROS weather observation satellite produced 
Post-Graduate Medical School, NY for the National Aeronaut 
(Continued on page 6) Space Administration by 


Electronics Products Divisio 


Hotel, Seattle, Wash . 
Aug. 8-12—1960 Pacific General Mecting ae rOSpace ° and TIROS Projects 
* by LAVELLE 


celerated space vehicle and missile 


Major successes in the natio 
etal components made by Lavelle. 


new | 





AVIATION WEEK ond Space Technology 
June 27, 1960 An artist’s view of TIROS 
Vol. 72, No. 26 is shown above. 


od weekly with an edditional lasue In December by 
Publishing (Company James Hi. MoGraw 
Pounder See panel below for directions ye . . . , 
aieion oF Games of ative. teen Pictured also is the recove 
Cirewlation and Advertising Offices: Me- - 
Graw-Hill Building, 330 West 42nd Street, New York 36, first successful RVX series 
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Positive Mechanically Locked Stem 


AVIATION CALENDAR 








Flush Fracture (No Stem Trimming) 





Strong Clinch 
Wide Grip Range 








Positive Hole Fill 





The Cherrylock* ‘‘2000” Series 
Locked Stem Rivet offers every 
feature desired in an aircraft 
blind rivet proven high 
sheet clamp-up with no stem 
trimming (fractures flush on in- 
stallation), uniform head seat- 
ing, complete hole-fill, wide grip 
range, and positive mechani- 
cally locked stem. 

Fast, economical, easy in- 
stallation (with no stem trim- 
ming) is available with Cherry- 
lock rivets, using existing 
Cherry installation guns. You 
get better fastening at lower 
installed cost. 


One rivet can be used for 
several material thicknesses, re- 
ducing stock requirements and 
lowering costs. Positive hole- 
fill, even in oversized holes, sim- 
plifies preparation problems to 
further reduce installation 
costs. Available in: 


A-286 Stainless Steel— 
Monel—Aluminum 


For technical data on the 
new Cherrylock ‘*2000”’ Series 
rivets, write Townsend Com- 
pany, Cherry Rivet Division, 
Box 2157-N, Santa Ana, Cal- 
ifornia. 


"Patent Pending 


CHERRY RIVET DIVISION 
(ge SANTA ANA, CAURORNIA: SEG 
Townsend Company 
© “ESTABUISHED 1816 © NEW) BRIGHTON) PAL) 


In Canada: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 








(Continued from page 5) 
Medical Center, N.Y.C. Sponsor: Air 
Research and Development Command 

Aug. 18-19—Second International Sympo- 
sium on Submarine and Space Medicine, 
Laboratory of Aviation and Naval Medi- 
ine, Karolinska Institute, Stockholm 

Aug. 18-19—Electronic Packaging Sympo- 
sium, University of Colorado, Boulder. 

Aug. 23-25—1960 Cryogenic Engineering 
Conference, University of. Colorado, 
Boulder, Colo. 

Aug. 23-26—Western Electronic Show & 
Convention, Institute of Radio Engineers, 
Ambassador Hotel, Los Angeles, Calif 

Aug. 28-Sept. 5—1960 National Air Rally, 
Municipal Airport, Orange, Mass. Spon- 
sor: National Acronautic Assn 

Sept. 4.5—Civilian, Closed-Course Airplane 
Races, Lakefront Airport, Cleveland 

Sept. 5-11-1960 Farnborough Flying Dis- 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng. 

Sept. 7-9—Joint Automatic Control Confer- 

Massachusetts Institute of Tech- 
nology, Cambridge, Mass. Sponsors: 
Instrument Society of America; American 
Society of Mechanical Engineers; Ameri- 

in Institute of Electrical Engineers; In- 
stitute of Radio Engineers; American 
Institute of Chemical Engineers 

Sept. 8-9-1960 Engine and Operations 
Symposium, Airwork Corp., Millville 

Sept. 12-13—Sixth Annual Titanium Motal 
lurgy Conference, New York University’s 
College of Engineering, Bronx, N. Y 

Sept. 12-16—16th Annual General Mecting, 
IATA, Copenhagen, Denmark 

Sept. 12-16—Second International Congress, 
International Council of the Acronautical 
Sciences, Zurich, Switzerland 

Sept. 14-16—Annual Meeting 
Assn. of State Aviation Officials 
He tcl Ja kson, Wyo 

Sept. 15-16—15th Annual Meeting, Armed 
Forces Chemical Assn., Sheraton-Park 
Hotel, Washington, D. C 

Sept. 19-22—National Symposium on Space 
Flectronics and Telemetry, Institute of 
Radio Engineers, Shoreham Hotel, Wash- 
ington, D. C 

Sept. 21-25—National Convention and Acro- 
pace Panorama, Air Force Assn., Civic 
Auditorium and Brooks Hall, San Fran- 
isco, Calif 

Sept. 25-27—24th Annual Convention, In- 
ternational Northwest Aviation Council, 
Harrison Hot Springs, British Columbia 

Sept. 27-30—Power Systems Conference, 
American Rocket Society, Miramar Hotel, 
Santa Monica, Calif. Cosponsors: USAF; 
U.S. Army; U.S. Navy; National Acro- 

ind Space Administration; Atomic 
Energy Commission 

Oct. 3-5—Seventh Annual Meeting, Insti- 
tute of Radio Engineers’ Professional 
Group on Nuclear Science, Gatlinburg, 
Tenn. Cosponsor: Oak Ridge National 
Laboratory 

Oct. 3-5—National Midwestern Conference 
on Air Logistics, Institute of the Aecro- 
nautical Sciences, Tulsa, Okla 

Oct. 3-5—First International Air Traffic 
Control Conference and Fifth Annual 
Meeting of the Air Traffic Control Assn., 
Sheraton-Palace Hotel, San Francisco 


ence, 


National 
W ort 


nautics 


AVIATION WEEK, June 27, 1960 








Who put the cart before the horsepower? 


the needs of the majority of 


Autonetics did. Autonetics foresaw that the 


electronic systems inside a modern weapon 
would become as important as the frame that 
enclosed them... foresaw that the twin buga- 
boos would be time and talent: the time it 
would take a swarm of skilled technicians with 
meters and hand probes to make a thorough 
maintenance test—and the scarcity of such 
technicians. That’s why Autonetics, together 
with the Department of Defense, set out to 
automate the whole procedure. 

Result: carts that contain today’s most 
versatile automatic checkout systems. Thess 
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before you 


INERTIAL NAVIGATION / ARMAMENT AND FLIGHT CONTROL / COMI 


svsten 


inmanned 


weapon 
ment for testing special elec- 


systems. 


can be packaged in similar 
nto the basic cart. The sys- 


nplete and readily mobile. 


ff : as part of the Naval Avi- 
stem, these new automatic 

; will do the job 100 times as 
nfinitely greater accuracy. All 
ls to know is which button to 
reliable way to find fault 


Autonetics 
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SYSTEMS 
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How Sperry 
Puts Spacecraft 
“On Instruments” 


sFEnE 
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SPERRY PHOENIX COMPANY, DIVISION OF SPERRY RAND 
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One of the big questions in returning spacecraft to earth—how to 
“steer” with precision—is being answered by Sperry. Sperry’s Micro- 
wave Command Guidance System, developed with the Air Force, 
will fly any kind of vehicle remotely 400 miles and beyond, exercising 
levels of precise control far beyond the ability of a skilled pilot. 

Sperry Microwave Command Guidance can establish the opti- 
mum approach path and provide accurate landing control. It issues 
high-speed commands, monitors performance, plots course, transmits 
intelligence in both directions. It can control any reconnaissance 
vehicle, as well as returning spacecraft, and is ideal for test-range 
instrumentation applications. 

Already proven in remote control of supersonic vehicles, MCG is 
a compact, mobile package in an air-transportable van . . . can also 
“go airborne” to avoid terrain problems and extend range. Write for 
system information pertinent to your project. 


CORPORATION, PHOENIX, ARIZONA 





KEY TO LOCK-ON ar zon-to-horizon tracking of manned 

space capsules 

KEY TO NARROW-BEAM-RADAR ORIENTATION; key to imme- 

diate acquisition of lower-level airborne signals and sub- 

sequent reacquisit f target is lost (direct transfer of 

gimbal angles 

KEY TO AUTOMATIC-TRACKING ANTENNAS for extended 

range telemetry broadband front-end passes the 

entire telemetry ba nultaneously acquisition and 

tracking are indeper t of carrier modulation 

KEY TO RANGE SAFETY where angle-only information is 

sufficient (two AGAV vide complete position data 

KEY TO DRONE GUIDANCE when augmented by Cubic DME 

Distance-Measur nent), a command generator, and 

a miniature airbdc 

ONE OF MANY challe g Space-Age projects at Cubic 
from interested engineers 


CUBIC corporation 


SAN DIEGO 11, CALIFORNIA 


*AGAVE: Automatic Gimballed-Antenna 
Vectoring Equipment 





THE RAW MATERIALS OF PROGRESS 
COMPANY ; x 


Liners of KEL-F' for ball joints... 


RAND PLASTIC 


FUEL-PROOF and WEAR-RESISTANT 


Frexibie ball joints (see photo below 
manufactured by the Barco Manufacturing Com- 
pany of Barrington, Illinois, provide for swiveling 
or angular flexing and thermal contraction in 
fueling lines for today’s rocket powered ballistic 
missiles. Like the pipeline, these joints must 
withstand the corrosive action of such highly 
volatile fuels as LOX and JP fuels 3, 4 and 5. A 
sealing and lining agent was required that would 
make the joints impervious to the corrosive 
action of these fuels. 


7 ‘1 lie 


“VLA 


Barco Manufacturing Company found the answer. 
KEL-F Brand Plastic was supplied to them in 
sheet form. Barco, in turn, die-cut the KEL-F 
plastic into the required shapes for use as liners and 
sealers in the swivel mechanism of the ball joints. 


KEL-F Plastic is ideally suited for many uses in 

the field of rockets, missiles and aircraft because 

Why KEL-F Plastic? Because the corrosive ac- it is chemically inert, thermally stable, has high 
tion of high energy rocket fuels can’t faze it. impact, tensile and compressive strength plus 
Because cold can’t shatter it... heat can’t melt zero moisture absorption and easy moldability. 
it. It’s performance proved. KEL-F Plastic with- Among its many uses: O-rings, LOX lip seals, 
stands a temperature range of —320° F. to valve diaphragms, flow meters and fuel bladders. 
+425° F. In addition, its excellent flexibility and 
high impact and compressive strength provide an 
extra safety measure to the joints to insure 
against dangerous blow-outs and costly leakage. 


For complete performance characteristics, write 
today specifying area of interest to: 3M Chemical 
Division, Dept. KAW-60, St. Paul 6, Minnesota 

KEL-F” isa Reg. T. M. of 3MCo 


CHEMICAL DIVISION 


>>», 
iinwesora [Ufinine ann /\ffanuracturinc company 


LE 
e+ - WHERE RESEARCH IS THE KEY TO TOMORROW “YN 
> 





The important advances in 


environmenta/ testing come from Ay ~ 
v V/77€ est J ef O/T MB " ee 


























NEW MB automatic spectrum equalizer 
to revolutionize random vibration testing 


ConstituTINnc a major breakthroug! pplied electronics, MB’s new 
automatic spectrum equalizer now mé¢ not only more accurate vibration 
testing ... but tremendous saving ell in test time and money 
for missile and aircraft manufactur 
The reason: set-up time has been con tely eliminated. Using solid state 
magnetostrictive filters with correct e properties plus servo systems 
on each of eighty channels in the 15 to 2000 cps spectrum, vibration shaker 
systems can be completely equalized n 5 seconds. 
Savings in time and labor over previ jualization methods can easily mean 
thousands of dollars per missile tested. Still another advantage is the 
greatly increased accuracy of accumulated test data. The spectrum 

Heart of the MB automatic equaliza- is continuously monitored in narrow bandpass channels and compensation 


tion system is the multi-channel tran- automatically made during test run. 

sistorized amplifier which provides 

amplitude control. The plug-in printed Automatic spectrum equalization is another of MB’s important and continuing’ 
circuit assembly shown above con- contributions in the field of environmental testing. 

tains four of these channels. Fre- 

quency contro! is provided by the 

80-channel filter assembly in the 


compact metal box. PA & ELECTRO vics 


A DIVIGION OF TEXTRON ELECTRONICS, INC., 1078 State Street, New Haven 11, Conn. 





New tool for microminiaturization 


Now Build Your Own Micromodules 
with RCA’s Basic 
Micromodule Laboratory Kit 


RCA’s new Basic Micromodule Laboratory Kit provides 
a revolutionary new way to meet the challenge of micro- 
miniaturization. It places full facilities for building and 
encapsulating experimental Micromodules directly in the 
hands of your own design group. From breadboard to 
finished Micromodule, you can evaluate your owncircuits, 
assemble and encapsulate to your own specifications. 


COMPLETE KIT 


The new kit provides all of the tools and instructions 
needed to convert many of your existing electronic- 
circuit designs into Micromodule equivalents: encap- 
sulants, encapsulating mold, curing oven, cleaning 
materials, special microscope, special jigs, special air- 
abrading tools and automatic-control equipment—all are 
supplied with your Basic Micromodule Laboratory Kit. 
The only additional equipment you need to build your 
own sample Micromodules in your own laboratory is a 
tank of nitrogen and ten feet of workbench. 


STEP-BY-STEP INSTRUCTIONS 


The Design Manual and Instruction Manual supplied 
with the kit give the step-by-step procedures for con- 
verting to Micromodular form and for building your 
own micromodules. The Design Manual shows, for ex- 
sample, how to divide circuits into units to suit Micro- 
module requirements—how to determine the positions 
of microelements in the assembled Micromodule—how 
to lay out the wiring for interconnections between 
Micromodules—how to make mechanical layouts. The 
Instruction Manual clearly explains and illustrates al! 
of the techniques for building and testing experimental] 
Micromodules. The stock of microelements and other 
components provided in the kit can be used for a wide 
range of circuit designs. 


DESIGN ADVANTAGES 
Give your equipment designs the inherent advantages of 
microminiaturization now, with the RCA Basic Micro- 
module Laboratory Kit—component densities to several] 
hundred thousand parts per cubic foot, greater reliabil- 
ity through redundancy, room to improve accuracy, pre- 
cision, control, sensitivity, and selectivity. 


AVAILABLE NOW 

Your RCA Field Representative is ready to give you the 
details on the new RCA Basic Micromodule Laboratory 
Kit. He also has complete information on standard 
Micromodules available from stock for application in 
your new or existing designs. Remember, micromodu- 
larized end-equipment is probably your number one goal 
today—and it’s ready for you now with RCA Micro- 
modules. Give your local RCA office a call today! 

For your copy of RCA’s new, complete Micromodule 
Design Manual, send $2.00 today to RCA Semiconductor 
and Materials Division, Commercial Engineering Sec- 
tion F-112-NN, Somerville, N. J. 
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With RCA’s easy-to-use new Basic Micromodule Laboratory Kit you 
ir own experimental Micromodules mini- 
and testing ...eliminate outside engi- 
’ ternal control of your new designs 
llustrated makes it possible to tailor Micro- 
ts from a minimum stock of “uni- 


design and assemble yo 
mize time lag between desigr 
neering costs ait 
Air-abrading 
modules t« 1 requiremer 
versal” m 


ratory Microelement ce- 
furni i with all mponents, ramic capacitor 
! (magnified with 
ling and encapsulat- “universal” multiple 
experimental Micro terminations (top} 
worksheet to finished can be abraded to 
give custom tailored 
capacitance values 

and provide the ter 
minal arrangement 

you want (bottom 


The Ba 
Kit is 
equipment and manuals necessary for 
designing 

ing your o 
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RCA SEMICONDUCTOR & MATERIALS DIVISION FIELD OFFICES 


EAST: 744 Brood St., Newark, N. J., HUmboldt 5.3900. NORTHEAST: 162 Second 
Ave., Needham Heights 94, Moss., Hillcrest 4.7200. EAST CENTRAL: 714 New Center 
Bidg., Detroit 2, Mich., TRinity 5.5600. CENTRAL: Suite 1154, Merchandise Mart 
Plaza, Chicago WHitehol! 4.2000. WEST: 6355 E. Washington Bivd., Los 
Angeles, Calif., RAymond 3-836! « 1858 Ei Camino Real, Burlingame, Calif., OXford 
7-1620. SOUTHWEST: 7905 Empire Freewoy, Dallas 7, Texos, Fleetwood 7-8167 
GOV'T: 224 N. Wilkinson St., Dayton, Ohio, BAldwin 6-2366 + 1725 ‘'K’’ Street, 
N.W., Washington, D. C., FEderal 7-8500 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 





NATO Royal Flush V Reconnaissance Competition — 66th TAC Recon Wing crew 
rushes exposed film from RF101 to photo lab at Bremgarten AFB, Germany. 


Cameras shown are Fairchild KA-2's. 


FAIRCHILD SALUTES 
the 4th Allied Tactical Air Force 


First Place winner — NATO Aerial Reconnaissance Competition 


Winners of the annual NATO aerial photo-reconnaissance contest held in 
West Germany on May 16 to 19 were the American and French teams of 
the 4th Allied Tactical Air Force as reported in a U.P.1. dispatch appear 
ing in the May 20th issue of ‘‘The Stars and Stripes’. Popularly known as 
“Royal Flush V"’, the contest featured reconnaissance teams from the 
United States, France, Great Britain, Belgium and the Netherlands 

As in previous Royal Flush exercises Fairchild Aerial Cameras played 
included Fairchild models KA-2, K-17, K-22, 


a prominent role. These 
team was the 


and K-47. A decisive factor in the score of the winning 
performance of the K-47 night reconnaissance camera system which was 
flown in an RB-66 in the night competition 

the world's leading producer of aerial reconnaissance sys 


Fairchild 
urrently under development some of the most advanced sys 


tems, has « 
terms geared to the space age. Typical of these developments is an air-to 
ground Photo Transmission System which is now undergoing flight tests 


For further information write to — 
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Day by day the Polaris missile gets nearer to its first sub- 
marine test firing ...nearer the day when, operational, it will 
become one of our nation’s most formidable deterrents to 
aggression. For with submarines serving as mobile missile 
launching pads, any target on earth is within deadly striking 
range if retaliation becomes necessary. 
The Polaris-launching submarines are splendidly fitted 
out not only to aim and fire and accurately guide the missile, 
but also to defend themselves. Advanced Sperry submarine 
equipment contributes to both these functions. For precise 
navigation there is SINS (Ship’s Inertial Navigation System), 
automatic steering and stabilization, depth detectors, gyro- 


SURFACE 





compasses, diving and maneuvering controls, instrumenta- 
tion, and computers ind the NAVDAC computer which 
correlates all navigation data. For anti-submarine warfare 
the subs have Sperry torpedo fire control systems, sonar sub 
detection equipment, the attack periscope itself. At two spe- 
cial laboratories both aspects of the Polaris program are 
one of which simulates sub- 


the other the environments of the sea. 


being refined and integrated 


marine navigation 


Sperry’s role in the Polaris program is typical of the 
Company today, achieving through specialized divisions an 
integrated capability that is contributing to every major 
arena of our environment. General offices: Great Neck, N. Y. 
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KNOW YOUR ALLOY STEELS... 


a series of advertisements dealing with 
it alloy steels. Though much of the informa- 
lary, we believe it will be of interest to many 
ncluding men of broad experience who may 


| to review fundamentals from time to time. 


i 


Normalizin 


There are several forms of heat- 
treatment commonly employed in 
the processing of alloy steels. Each 
in its own way modifies the mechan- 
ical properties and structures of 
steel, and each is chosen with a 
definite objective in mind. The five 
usual forms of treatment are nor- 
malizing, annealing, spheroidize- 
annealing, quenching and tempering, 
and stress-relieving. 

In this particular discussion, let 
us consider briefly the purposes and 
effects of normalizing. 


Normalizing is an operation in 
which the steel is heated to approx- 
imately 100 deg F above the upper 
transformation range, then cooled 
in still or agitated air. The basic 
purpose is to refine the prior struc- 
ture produced by variations in fin- 
ishing temperatures encountered in 
The structure 


normalizing, 


rolling or forging. 


resulting from being 
more uniform, will help create im- 
proved mechanical properties when 
the steel is subsequently reheated, 
liquid-quenched, and tempered. 


There are times when large steel 


parts (heavy forgings, for example) 


cannot be liquid-quenched because 
of their size. In cases of this nature, 
the heat-treatment must consist of 
single or multiple normalizing fol- 
lowed by tempering. 
High-temperature normalizing is 
sometimes used for grain-coarsening 
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TECHNICAL KNOWLEDGE + EXPERIENCED MANAGEMENT + SPECIALIZED CRAFTSMANSHIP = KNOWMANSHIP 


Knowmanship scoring breakthroughs 





in solid-state electronics 


One of the chief assets an associate 
contractor can offer is his ability to 
advance “‘the state of the art.’ This 
capability is part and parcel of 
Eclipse-Pioneer KNOWMANSHIP. 
Take automatic flight control 
systems. In 1954, E-P flew the first 
successful, fully-transistorized system 
—forerunner of models now flying or 
ordered for 34 different airlines of the 
world, as well as the air forces and 


navies of the United States and 


ff W 
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ECLIPSE-PIONEER 


©@ CENTRAL AIR DATA SYSTEMS © SPECIALIZED INSTRUMENTATION @ NAVIGATION COMPUTERS AND OIRECTORS 
@ RADAR ANTENNA STABILIZATION AND TRACKING SYSTEMS @ GROUND SUPPORT EQUIPMENT 


AUTOMATIC FLIGHT CONTROL 
STABLE PLATFORMS @ INERTIAL 


GUIDANCE 





FROM ELECTRO- 
MECHANICAL 


a 
E,* fmE, <— 


SWITCHING AND GAIN CONTROL 


TO COMPLETELY ELEC- 
TRONIC SOLID STATE 
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Canada. Currently—on the crest of 
new E-P breakthroughs in solid-state 
electronic circuitry —we are develop- 
ing an automatic flight control system 
moving parts between the 
input sensors and output servos. 
Effect of eliminating conventional 
rotating shafts, gear trains, cams, 
motors, relays, etc., from a typical 
system will be to halre flight control 
system size, weight, power consump- 


with no 


tion, and cost. Al the same time, 
operational reliability will be increased, 
The new solid-state systems will be 
particularly well suited to operation 
with the new generation of airborne 
digital computing systems. 

If you seek advanced “‘state of the 
art” thinking and capability for your 
contracting team, E-P KNOWMAN- 
SHIP could well be the answer. To find 
out, call, wire, or write us today. 


f £-P’s or yrement dollars go to small busines 


TETERBORO, N., J. 
DIVISION of 











complex 
jet engine 
componentry 


This complete jet turbine wheel 
is a product of Kelsey-Hayes, 
Jackson, Michigan plant. 

Its high standards of performance 
reflect Kelsey-Hayes’ capabilities 
in the production of crucial 
rotating machinery, components 
and assemblies. 


As a major subcontractor to the 
aerospace industries, Kelsey-Hayes’ 
capabilities also include the 
production of vacuum-induction- 
melted alloys, as well as design, 
development and production of 
advanced thrust vectoring devices. 
Kelsey-Hayes Company, 

Detroit 32, Michigan. 


KELSEY 
HAYES 
COMPANY 


Automotive, Aviation and Agricultural Parts 
Hand Tools for Industry and Home 
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MISSILECS| Aw space | ...center for missile and space technology research 
and development at General Electric 


ay VEHICLE 


DEPARTMENT 


qee 


rogress in defining space trajectories 


Astrodynamicists at General Electric’s Missile and 
Space Vehicle Department are currently mapping 
space . . . determining trajectories for flights from 
the Earth to other bodies of our solar system. 

Under these funded studies, MSVD has recently 
completed a program of error analysis of trajectories 
to the Moon involving the four-body gravitational 
system, as well as a study of flight paths to Venus. 

From consideration of the total gravitational 
field, specific space missions are computed when date 
of departure, trip time and launch site are specified. 
The exact launch burnout conditions are determined 
for the time of day which maximizes the additional 
boost caused by the Earth’s rotation. Employing 
new techniques, MSVD scientists have made these 
determinations with as few as three corrective 
computer runs. These methods also can be applied 
to flights to other planets of our solar system. 


In addition, the Department is developing 
methods to determine orbital parameters of earth 
satellites using only Doppler information. This 
MSVD experience in tracking techniques and com- 
puter programs permitted analysis of the Russian 
Lunik III trajectory. 

For more information about MSVD's progress in 
all phases of space technology, write for the new 
Department Bulletin, Section 160-92, General Elec- 
tric Co., Missile and Space Vehicle Department, 
Philadelphia 1, Penna. 


GENERAL @@ ELECTRIC 


MISSILE AND SPACE VEHICLE DEPARTMENT 


A Department of the Defense Electronics Division 


Scientists and Engineers interested in career opportunities in Space Technology, contact Mr. T. H. Sebring, Dept. 160, MSVD 
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Boeing 720 is equipped with 34x9.9 dual nose wheel tires, this aircraft. In “refused takeoff” tests for certification, the 
and four 40x 14 tires on each main landing gear. B.F.Goodrich 720 was accelerated to 165 mph, then braked toa stop There 


supplies fabric-tread tires, as well as the wheels and brakes for were no tire fatlures in 14 such test runs 


Real cool tires for United’s new Boeing 720’s 
...B.F.Goodrich dimpled fabric tread 


1 


These cooler running BFG fabric-tread tires. along with BFG wheels 
and brakes. are now going into service on United Air Lines’ newest jets 
... the Boeing 720. 
BFG fabric-tread tires last longer...the secret is in “unitized” construc- 
tion. In conventional tires. fle xing between carcass and tread causes heat ross-secti 
build-up at high speeds. In the fabric-tread tire, reinforcing fabric is built B.F.Goodrich 


' Tr , fabric 
into the tread rubber. This reduces internal tread flexing. tires run cooler fabric-tread tire 


shows how fabric 


And the dimple design provides superior resistance to cutting and chip- 
| gn | | g | , 
aminates are built 


ping. These features mean savings in time and money. od, settles tain atealh 
BFG fabric-tread tires, used on all U. S. commercial jets and virtually all 

first-line military jets, have been qualified to speeds as high as 300 mph 

For information on your requirements, contact B.F.Goodrich Aviation Prod- 


ucts, a division of The B.F.Goodrich Company, Dept. AW-7B, Akron, Ohio. 


B.EGoodrich aviation products 
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EDITORIAL 





National Defense as an Issue 


\s both Republican and Democratic parties head 
toward their convention halls to nominate candidates for 
the fall presidential election, it is evident that the issue 
of national defense will loom larger than any of the 
professional politicians anticipated. It may be that 
national defense will become the paramount issue in the 
contest to choose a President to direct the destiny of 
this country for the next four vears 

If this occurs it will not represent any revolutionary 
change in human nature, for survival has always been a 
more basic human concern than the size of a tax bill or 
bank account. What has changed in the past six months 
has been the American people's perception that survival 
is indeed at stake and that the threat from the Sino 
Russian Communist bloc is fact, not a fiction of cam 
paign oratory 

[his perception has been slowly accumulating during 
the two and a half vears since the orbiting of Sputnik | 
provided dramatic confirmation of the startling Soviet 
technical progress that had been reported consistently by 
a few sources, including Aviation Week, since 1954 
The impact of both this Soviet technical progiess and the 
reporting of it by Western sources was deadened by two 
factors 
© First, the steadfast denial by top level U. S. government 
officials that this technical progress was occurring, and 
later when this position became untenable, pursuit of a 
consistent public policy of deprecating the ettects of this 
Soviet progress on our own position of international 
leadership 
® Second, the difficulty of authenticating the facts on 
Soviet technical progress in the early phases of this era 
when the Soviets were still trving to keep their develop 
ments under security wraps 

Since October 1957, when Sputnik I went into orbit, 
the Soviets have lost no opportunity to publicly demon 
trate their technical progress in the key technologic 
on which modern power is based. The series of space 
shots, the 7,600 mi. ICBM shots into the Pacific and 
their concerted attempt to gain all of the major world 
records for aircraft have international 
iuthentication of their claims 

But even more dramatic have been the tragic events of 
the Paris summit conference and the withdrawal of invi 
tations for President Eisenhower to visit the Soviet 
Union and Japan. This has brought home to the Ameri 
can people more than an-thing else that there has been a 
deterioration of our military power on the international 
scale, or at least that a general impression to this effect 
has encouraged our opponents to action they would not 
dare if the margin of our military superiority and out 
determination to use it when necessary were not open 
to debate 

So we come to the summer of 1960, when one of the 


provided some 


major considerations of both parties must be how their 
candidates will be measured on this primary issue of 
Beyond looms the election campaign, 
when the American people are certain to apply this yard 
stick of a candidate’s understanding and capability on 


national survival 
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nse problem as a critical measurement 
lead this nation. 
nt will find the critical problems of 
f vill not even wait for the triumph 
They will be with him from the 
election returns are tallied, and there 
lecisions that he will have to begin 
considering before he officially takes office. 
Here ar f the early decisions a new President 
will have t ke on national defense: 
© Is the defense budget adequate cither in fiscal resources 
1 in which these resources are being 
rganization of the Fiscal 1962 defense 
idy be well under way by the time a 
t takes office, and he will have to inject 
his defense ophy into its preparation immediately 
after the cle if it is to become effective. 
¢ Can the portion of the national resources devoted to 
defense be cff ly utilized under the present organiza- 
tion of the e Department, or is a further man 
agerial ré required to get maximum effective 
military po ut of the resources applied? 
¢Can we have any assurance at all of maintaining an 
effective det nt force during the next four years with 
out immediat cisions to prepare for an adequate air 
borne alert for Strategic Air Command’s B-52 heavy 
bomber fleet? Will the failure to put at least 25% of 
rt force on airborne alert, coupled with 
Soviet air defense capability, produce 
rrent equation that might tempt the 
major ICBM force? 
fringe wars and aggressive military 
ground force equipped with modern 
ible of maximum air transportability 
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¢ Are we putting the effort required into anti-submarine 
wartare? 

¢ Are we pushing with all the capability of our national 
ad research spectrum to ensure that 
breakthroughs on new weapons are 


rather than by a potential aggres 


TCSOUTCE 
the major 
made und 1S, 


r 


Phes few of the defense problems a new 
President t face All of them have been made 
more acul t failure to face them fully and deter- 
minedly « the past three vears, even after the 
eth of the Communist threat had been 


so 


nature and 
clearly sho 

Mherc ubt that the next four vears will be 
one of th« rilous periods in our national history 
in the fa military, economic and intellectual 
munism. 

The car the delegates concerned with theit 
nominatio1 | the voters who will make the final 
decision sh ise this vardstick of national defense 
as a key ement of their choice for a national 
leader for xt four years. We have every confidence 


that they 


challeng« 


—Robert Hotz 
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On the new J85 Jet Engine: 
Lightweight, dependable 
Kidde high-temperature actuators! 


In order to move the variable exit nozzle on the afterburner of the J85 engine, G.E. 
uses three lightweight Kidde ball screw actuators, similar to the unit shown above. 
Each actuator employs a ball screw mechanism that weighs only 0.6 pounds and has 
a shaft diameter of 14 inch. 

The Kidde ball screw actuator shown can carry loads up to 1,400 pounds and can 
operate continuously in a temperature range of from —65° F. to +-840° F. At high 
temperatures, these mechanical ball screws are more reliable than electrical, pneu- 
matic or hydraulic systems. Because they have a minimum amount of back-lash and 
friction, they can easily perform functions calling for the rapid reversibility of heavy 
loads. This makes them especially suitable for applications such as thrust reversal, 
gimbaling rocket or jet engines, atomic scramshaft controls and space flight controls. 

Like G.E., you, too, may have a problem which can be solved with Kidde ball screw 
actuators. For more information on these dependable actuators, write Kidde today. 


=— 


Kidde Aero-Space Division 


Walter Kidde & Company, Inc., 618 Main St., Belleville 9. N. J. 


ietric ¢ ineering Off 2 yas « Dayton. Oh ct sania P , ™ 
District Sales Engineering Of is, Te dayton © St. Louis, M an Dit + Seattle, Wash + Van Nuys, Calif, © Washington, 0. C 


Walter Kidde-Pacif Van Nuys, California * Walter Kidde & Company of Canada Ltd., Montreal, Toronto. Var uver 





WHO'S WHERE 


In the Front Office 


Albert Roeper, a director, Flight Refuel 
ing, Inc., Baltimore, Md. Mr. Roeper is the 
company’s treasurer and controller 

R. F. Onsrad, board chairman, Onsrud 
Machine Works, Inc., Niles, Ill., and 
Charles R. Onsrud, president 

Charles C, Colozzi, president, United 
States Gasket Co., Plastics Division of 
Garlock, Inc., Camden, N. J 

Samuel L. Baraf, president, United Tran 
former Corp., New York, N. Y., and Henry 
Russell, vice president 

Tore N. Anderson, executive vice pres 
dent and general manager, FXR, In 
Woodside, N. Y 

Benno Von Mayrhauser, a vice president 
Baird-Atomic, Inc., Cambridge, Mass 

Julian Rogoff, executive vice president 
Burndy Corp., Norwalk, Conn. Fred Heller 
succeeds Mr. Rogoff as manager of the 
Omaton Division 

Samuel P. Crago, vice president and gen 
cral manager, B G Corp., Ridgefield, N. J 

Dr. Robert E. Roberson, vice president, 
Systems Corporation of America, Los An 
gc les, C i] f 

Dr. Herman A. Bruson, vice president 
research, Chemicals Division, Olin Mathie 
son Chemical Corp., with headquarters at 
New Haven, Conn 

William D. Stewart, an assistant vice 
resident, American Airlines, Inc Mr 

tewart continues as Director of Regulatory 
Proceedings 

4. P. Smibert, financial and commercial 
manager of Rolls-Royce of Canada, Ltd., 
succeeding lan Turner, resigned 

The Aeronautical Group of companies 
of A. V. Roe Canada, Ltd., has established 
1 Washington, D. C., office, and John R. 
Douglas, Future Products Defense Manager 
of the Aeronautical Group, has been ap 
pointed Washington representative 

QO. A. Linse, assistant to the vice presi 
dent of the Pomona (Calif.) Division of 
the Marquardt Corp 

Assistant Vice President William T 
Caldwell will head the newly established 
Marketing Department of Amelco, Inc 
Los Angeles, Calif 





Honors and Elections 


Joseph J. Tymezyszyn, a senior engineer 
ing test pilot and flight test engineer of 
the Federal Aviation Agency, has been 
named recipient of the Octave Cl 
Award for 1960 by the Institut 
Aeronautical Sciences 

Dr. Miles C. Leverett, manager-develop 
ment laboratories for General Electric's Au 
craft Nuclear Propulsion Department has 
been named president of the American 
Nuclear Society for 1960-61 

Dr. James N. Waggoner, medical director 
for The Garrett Corp.'s AiResearch Manu 
facturing Division of Los Angeles, has 
been clected a Fellow of the Acrospac 
Medical Assn 

Richard W. Powell, manager of Aerojet 
Generaf’s Avionics Division, has been 
elected chairman of the Acrospace Indus 
tries Assn.’s Electronics Equipment Tech- 
nical Committec 

Continued on page 95) 
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INDUSTRY OBSERVER 


» Deadline for proposals on NASA's orbiting astronomical observatories 
project is July 5. Satellites in t project will be basic shells carrying stabi- 
lized platforms and experiments that vary with each shot. They were 
planned as Vega payloads b that vehicle was canceled, but now will 
be carried by Atlas-Agena B 62). NASA has responsibility for stabili- 
zation, guidance, power supp! telescope finder system, and university 
and other scientific groups h ponsibility for experiments. 


> First launching of USAF’s hyper-environmental test system 609A is tenta- 
tively scheduled for June 29 from Cape Canavezal, Fla. The 609A is derived 
from the NASA Scout solid rocket vehicle, but first vehicle will be much 
shorter than Scout and its first stage will be the Thiokol XM-33, which is 
used as the second Scout stage. Final stage is Naval Ordnance Test Station 
spherical solid propellant rocket. Probe will measure radiation to an 
altitude of several thousand miles 


Martin Titan first stage have been simpli- 
| starting system which already was 
; used a high-pressure system in the 
renerator Self-starting principle will 


© Acrojet engines powering USA 
, 


1 


fied to incorporate interna 
in use in second stage. | 
launch stand to start the eng 
be carried over into Titan I { 


> Most Convair Atlas boosters used for civilian space projects will be from 
the D series, but some will use the uprated engine from the E series. Those 
with uprated engines will still retain the holddown feature of the D series, 
however, since instantaneous liftoff featured in the E series is not as desirable 
for space vehicles. 


© First firing of the more p rful USAF-Convair Atlas E is scheduled 
from Cape Canaveral, Fla the next month and a half. 


P Rolls-Royce is discussing with Hispano-Suiza Co. a licensing agreement 
for manufacture of the Tyne turboprop engine in France. 


© Ford Motor Co.’s Aeron 
month for the retrorocket t 


Division expects to award a contract next 
| in the NASA Ranger lunar capsule 


experim« nt 


> Japan plans to send six pilot officers to the U. S. for three-month orienta- 
tion on Lockheed F-104 fighters in preparation for a five-year training 
program that will train some 230 pilots and 2,900 ground crewmen. First 
flight training squadron is expected to be created late next spring. Japan will 
produce 180 F-104J fighters and 20 F-104DJ trainers in the same five-year 
period, 


© Navvy-Boeing PCH hydrof AW June 20, p. 85) will have capability of 
extending its foils during tion. Optimum distance above water is 
expected to increase lateral st tv and decrease the tendency to porpoise 
in heavy weather. Powerp! two 3,000 hp. gas turbines for foil- 
borne operations, plus a 61 el auxiliary engine 

> Soviet Union has delivered four single-rotor Mil Mi-4 helicopters, pur- 
chased by the Indonesian government, to the Indonesian air force. 


> U.S. Public Health Ser tored an area in a 60-mi. radius around 
the site of the recent B \{-99A interceptor missile fire at McGuire 
AFB, N. J., without fin ngcrous amount of radiation. Burning 
high explosive from the vw d plutonium in the atomic part of the 
warhead to oxidize and flak lucing scattering of some alpha particles, 
but no beta or gamma radiat vas detected. 


> Chinese Communists claim to have used civil aircraft for rain-making in 
Kwangtung, Szechwan and Kweichow provinces and to have sent agricultural 
aircraft to Kiangsu and Kansu provinces in the Ningsia Hui autonomous 
region to spray against crop diseases. 














Tempering temperature’s temper 


Heat of 2000+ deg. F. is generated in a supersonic jet’s 
tailpipe. So is extreme vibration 

By far the best alloy tested for this critical ¢ omponent 1s 
MULTIMET alloy—one of 12 HayNEs alloys helping 
combat heat, stress, and erosion in the jet engine, missile 
and rocket field 

HAYNES alloys are relied on for use in afterburners, turbine 
blades, nozzle vanes, and many other high-temperature 
parts. All 12 Haynes high-temperature alloys are 
production alloys and are readily available. Some are 
vacuum melted. Some air melted. Some are cast 
some wrought, some are produced in both forms. 


Complete vacuum melting equipment is part 
of HAYNES STELLITE’s modern plant facili- HAYNES STELLITE COMPANY . 


ties. For full details, write for 48-page de- Division of Union Carbide Corporation 
scriptive booklet. Kokomo, Indiana 


Address inquiries to Haynes Stellite Company, 30 East 42nd Street, New York 17, N. Y. 


“Haynes,” “Multimet,” and “Union Carbide” are registered trade-marks of Union Carbide Corporations 








Stable Defense Budget 


Soviets Claim Record 


Aerospace Corp. Plans 
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Washington Roundup 


Services are expected to get their guidelines for the Fiscal 1962 budget by 
mid-July, and all indications point to a hold-the-line philosophy. Defense Secretary 
Thomas Gates discussed guidelines with top defense officials last week. Rising _per- 
sonnel costs, along with general inflat put another squeeze on weapon system 
budgets. More manpower cuts may me relief to the problem. 

Budget Bureau already is expressing alarm over spending increases authorized 
by Congress for Fiscal 1961 and subsequent years. Administration wants to salvag: 
part of the $4.2 billion surplus projected for the Fiscal 1961 budget. Budget Director 
Maurice Stans has written Rep. John | top appropriations committee Republican, 
that congressional spending measur avers’ hopes of tax reduction and reform 


I 


and of reducing the public debt 


House Republican policy statement on U. S. strategy and strength maintained 
that forces provided under current budget concepts are adequate. ‘This extensive 
report will furnish basic material f blican convention platform writers. It 
was approved by President Eisenh Vice President Nixon before it was 


rel ised 


Oliver M. Gale leaves the Pentagon next week to join the Republican National 
Committee's public relations staff. 11 te the celebrated White Paper defending 
Administration defer olicy, and | 1¢ will furnish similar material for Repub 


ins answering Democratic defen ining the campaign. An ex-Procter & 


] 
lic 
Gamble pub relation Gal ial assistant to Defense Secretaries 


N Meckh Thomas Gat 


U. S. attempt is expected within the next month or six weeks to beat the new 
Soviet 100 km. closed course speed record. Russia claims pilot B. M. Abdrianoy 
flew it at 1,297 mph. i n un t of single-seat turbojet aircraft This 
bstantially higher than t irk « .216.4 mph. set in December 


iin) 1 tli) 
USAF Bng. Gen. Jose! MI 
Four U. S. militar craft f topping the Russian record are Navy's 


il i i 
McDonnell F4H and USAI Loch +, Republic F-105 and Convair F-106 


New nonprofit Aerospace Corp. will accept contracts from agencies other than 
the Air Force and expects to build a $50 million annual business. Company 1s 
assuming staff functions now being for USAF Ballistic Missile Division by 
Space Technology Laboratories, In 

Acrospace Corp. has filled its cleven-man board of trustees. Three new members 

ided to the eight already report \ rion Week are Arthur Raymond, who 


idded 
recently retired ouglas Aircraft uor vice president-engineering to join 
Rand Corp. a ial consultant ners W. Sherwin, professor of Physics 
it University of Hlimois, and Edw n, a lawver and former member of the 


Gaither Committe 


Richard L. Bean, Lockheed Aircraft Corp. California Division, public relations 
manager, has taken a leave of absence n the staff of Vice President Richard 
Nixon for the election campaigi ll serve as assistant to press secretarn 
Herbert Klein, working in the Washington Nixon-for-President head- 


quarters 


Watch for supervision of NASA's Wallops Station to be shifted from Dr. Abe 
Silverstein’s Office of Space Flight Programs to Maj. Gen. Don R. Ostrander’s Office 


of Launch Operations. Wallops is NASA’s launch site for Scout satellite vehicles, 
Acrobee-Hi and other sounding roch 

Silverstein’s office managed to hang on to Wallops mm the recent reorganization 
of launch operations. Since the hlight Missions Office at Cape Canaveral, 
which was to stay under Silverstein id coordinating office for launches, has 
been moved under Ostrander. Wall pected to follow the same route shortly. 


Senate Armed Services Committee will let House-passed conflict-of-interest 
legislation for retired military officers die without further action this session . . . House 
and Senate have approved extensior 10% passenger transportation tax for 
another vear Legislation aimed t industrv influence on Civil Aeronautics 
Board and other regulatory agenci yproved last week by House Commerce 
Committee, but chances of enactment light this late in the session Sen 
Warren Magnuson has proposed tion of another assistant secretary of 
gical matters. Legislation was requested 


—Washington Staff 


commerce to handle all scientific an 
by the Commerce Department 
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Transit Applies Dual Satellite Technique 


Smaller sphere separated from navigation test vehicle: 


wide use of new method seen in space program. 


Washington—Successful laun 


satellite simultaneously by a 


of a technique that is expected 
vehicles to put a maximum payload weight into 


allowing available launching 
orbit. 
The 223-lb., 36in. diameter 


and a 42-lb., 20-in. diameter 


By J. S. Butz, Jr. 


of the Navy Transit II-A and a smaller 
single rocket has provided the first application 


$cc wide use in U S space programs, 


l'ransit II-A experimental navigation satellite 


liation satellite were launched into orbit at 


1:54 am. EDT on June 22 from Cape Canaveral, Fla., by a two-stage Ai 


Force Thor-Able Star vehicle 


otal pavload weight was 265 Ib., the same as 


that of the Transit I-B, which was launched last April (AW Apr. 15, p. 29 


The technique of adding a 
satellite to complete a launch 
pavload is regarded by man 
complex than adding extra insti 
tion to a single satellite pack 

Addition of instrument 
done in the past in so-call 
back” experiments and was 
small wav on Transit I]-A, wher 
experimental receiver and 
the measurement of cosmi 
space on a frequency of 3.5 m 
was carried. This equipment w 
nished by Canada’s Defense R 


Telecommunications Establishm 


will provide Canada with design 


mation needed to prepa 
pheric refraction 

they will conduct 

nautics and Space Admin 


“topside sounde itellit 

Development of the Tran 
and integration of all pa 
conducted by the Applied Ph 
oratory of Johns Hopkins | 
the Astronautics Group 
Naval Weapons 
small radiation mea 
was the responsibility 
search - Laboratory 
lest Station supplied an 
ner for the Transit II-A pa 
supply data on the infrared 
of the earth which will be 
igners of the Midas « 
satellite. Information from 
ilso can be used to determin 
of the satellite 

Orbital parameters of 
JI-A were considered bi 
be well within allowabl 
Apogee was 563 mi. and 
460 mi. Desired orbit w 
circle. Orbital period wa 
is soon as a Stable orbit 
Plane of the orbit was ¢ 
pared with the desired 67.5 
chination 

Navi plans to launch three 


26 


more development satellites bef 
l'ransit navigational satellite syste 
mes Operational in 1962. The 


he progressiveh lightened, with 


ultimate goal being a weight 
50 Ib. each 
As long as the Thor-Able Star 


extra satellites probably will 
is they were last week 


Exact nature of the added 
even for the next scheduled fi 
the fall has not been determines 

believed possible to launch tht 
more satellites simultaneously and 
rate them in space so that th 


enter slightly different orbits 


g 
An alternative to multipk 
pavioads as the weight of sing] 
lites decreases is the use of small 
expensive launch vehick 
hopes to use versions of NASA 
pl ypellant Scout vehicle to p 
perational Transit satellites 


500-mi. orb 
NASA plans a 

itellite launchings. Prmar 

for one of these launching 

Nimbus, an improved 


neteorological satellite tl 


liros program 
Need for multiple par load laun 


s expected to increase as the curt 


figures for pavloads ind boost 


ign 
ockets chang 
tion, more efficient design an 


Improved miniaturiz 
1 
for redundant svstems will a 
duce payload weight. Improv 

ipability of some booster 

ellation of others is expected 
ervices and NASA to cause constant ad 


justment of all satellite prograr 


bys 


maximum use is to be made of 
launch vehicles. The dual payload 
nique for Transit was reportec 
AviaTION Week, June 20, p. 76. It wa 
first tested experimentally by Tran 
I-B (AW June 20, p. 80) 

In the first full scale test of the 


multiple launch technique last weck, 
the radiation satellite was separated 
from the Transit I]-A as soon as the 
larger satellite had separated from the 
Acrojet Able Star second stage The 
two satellites were held together by a 
clamp that was released by small ex 
plosive charges. As the clamp disen 
gaged, a spring compressed between 
the satellites pushed them apart at a 
lative velocity of 1.5 fps 
Velocity of the small satellite was in 
creased so that it entered a slighth 
higher orbit than the Transit ILA. As 
the orbits stabilized and centrifugal 
force was balanced bv gravity the final 
f the smaller satellite was 
than that of the Transit I-A 
| plane of the two separating 
bodies remained the same, just as those 
) satellite and its final rocket stage 


luction of the l rans} 
265-lb. of Transit IL-1 


ichieved primarily by removing 


I 
, 
il battery power 


ned as a backup 
il battery svstem 
on at least five ve 
solar cells around 
was doubled and the 
batteries adjusted 


ilone could be used 


of all transmitt 
of thi equipmet 
ible oscillator 
tant jugs whicl 
f ignal nf 
324, 162 and 


utting cquipment 


1-B 


» be made 
McCaAsunineg 
hift on the 
sition hx 
cn h mw 
o broadcasting fi 


ient to obtain the 


omponent nec mn 

the Transi itional satellites, a digi 
ta vill be ent into orbit 
for the first time in the it next fall 
omputer will allow the satellite 

ore its orbital trajectory data and 


} 


comput 


broadcast it once every minute This 
data will be injected into the satellite 
equipment by a single ground station 

Any vessel at sea that measures the 
doppler shift of the satellite’s signal and 
receives the orbital trajectory informa 
tion will be able to plot its position 
It is planned that vessels of all nations 
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will make use of the system. Present 
cost estimates for shipboard equip 
ment necessary to take advantage of 
the Transit system is between $2,000 
ind $4,000 for the simplest units 
lhese would be essentially radio receis 
ers, and the shipboard navigator would 
have to use his slide rule to compute 
his position. The accuracy with this 
method probably will be within one- 
quarter mile, which is within present 
ipability, and it would have the added 
idvantage of being usable in all weather 

Improvement in the accuracy of the 
over-all svstem is expected with Transit 
I-A primarily bee 1 digital clock 
carried aboard the satellite, will provide 
i} more accurate time signal than the 
National Bureau of Standards time sig 
nal now being used 

Further 
in the 


Hts 


requirement for improved 
tem is better pe odeti 
information. Knowledge of the shape 
if the earth and the location of its land 
masses is steadily improving as tracking 
of satellites be ind 


urate experiments in this 


! ura 


omes more accurate 
two en Ye 
onnection are being prepared for the 
friture Army 
cheduled ¢ be carried on the next 
Transit shot and the 1 NASA 
flashing light satellite be 
tracked from the 


iborne 


One ws an experment 

other is 
which can 

ground 

trials of the Tran 

were ifter the 

ransit Il-A launch bv the USS O} 
ition Island, with prototype equip 


( mmplete 
initiated soon 


; vstem 


will 


launcl ifter 


of these trial 
week after 
itellite is despun 


ition in the rad 


Instrument i ifion 
measurement satellite consists primarilh 
two ion chambers, one for measur- 
ing X-ray rad ind the other for 


man-alpha band ultra-violet radiation 


Variable Thrust Rocket 
Applicable to Drones 


Pex.—Variabk 


lid-propellant 


ition 


thrust 
rocket 
motor especially applicable for use on 
supersonic high-altitude target drones 
has been developed by North American 
Aviation’s Rocketdyne solid propulsion 
yperations here 
As an illustration to the new 
could be preset to the 
desired sustained thrust level. A nomi 
nal boost burn time of 45 sec. would 
propel the drone to 70,000 ft. from a 
launch speed of Mach 0.7, the unit 
would be to approximateh 
Mach 2 at this 
speed for 10 min 
Changes in thrust level are taken 
ire of bv the area nozzle, so 
that in cases where the drone launch 
plane was flving at lower or higher 
different altitudes, the 


McGregor, 
] 


long-duration 


motor’s 


( ipabilities it 


boosted 


ind be able to cruise 


variabk 


peeds or at 
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Convair, IAM Settle: Other Talks Continue 


Convair Division of General Dynami 
ists last week reached a contract agreeme 
strikes continued at Lockheed’s Mi 
Aircraft’s Connecticut installations 

Negotiations were under way at Lockheed and United and a back-to-work movement 
of union and non-union production 
ingly evident. 

The Convair-IAM settlement call 
in 
Astronautics and Pomona 
and freezes a five cents per hour wort 
base pay rates. 

It also raises hourly 
cost-of-living adjustment a vear fron 
new program of extended layoff benefit 
up to a $500 maximum; raise in e1 
month for each year of service 
retired employes from $500 to $1 

New agreement makes special pr 
man 
tic missile bases. It proposes an ims 
factory labor grades and top four t 


wage rates would be $3.75 an hour 


offer 
after 
Nuys and Santa Cruz 

Main stumbling block appeared | the IAM’s objection to Lockheed’s insist 
ence on its right to reclassify jol 
day shift workers in San Francisco 
were on the job at Van Nuys. Uni 
submarine missiles and Midas 

Meanwhilk 
involving plants in Santa Monica and | 
Auto Workers-Douglas settlement 


facilities 
Assn 


& Whitney, Sikorsky and Hamilte 
the talks would continue for som« 


unions have “lost the strike.” 


7.541 or 53° 
on the job and Sikorsky has 31 


continued but there 


Vought Aircraft and United Auto Workers Local 893 to meet with him separately. 
Contract expired Mar. 17 
then 
on June 21 


Dallas-Ft. Worth area, providing th 
son 
contended negotiations must be gx 
down the proposal 
pas 
year, plus fringe benefits. 


ind the International Association of Machin- 
nt involving 25,000 employes, but elsewhere 
ind Space Division plants and at United 


ployes (AW June 20, p. 75) became increas- 


) two-year contract for all hourly employes 
three California divisions: San Diego, 
cs hourly wage rates four cents immediately 
f past cost-of-living benefits into permanent 


Con 


Agreen 


IAM 


bargaining units at 


ree more cents an hour and inaugurates a 
the contract signing. Fringe benefits include a 
of $50 a month for each year of service, 

pension payments for $1.75 to $2 per 
in term life insurance benefits for 


wage rate 


ind ncrcasc 


for Convair-San Diego workers at Hollo- 

workers at Atlas intercontinental ballis 
vay raise of 54 cents per hour for top five 
ian and office grades at the bases. Top 


AFB, N. M., and Convair-Astr 


r the new pact. 

At Lockheed Missile and Space | ion, the IAM turned down a 
ttlement, and resumed negotiations shortly 
AFB, Sunnyvale, Van 


company 


reportedly similar to Cony 


Strike Lockheed it Vandenberg 


involves 


tions. Company said that 76.4% of its 

its had returned to work and that 61.5% 
intered by saying that production on Polaris 
| Discoverer satellites was shut down. 

reached between Lockheed and the IAM 
Segundo, patterned after the recent United 
ng Long Beach, Calif., and Charlotte, N. C., 


Sam 


a tentative agreement 


Bargaining resumed between Cx Diego and the Engineers and Architects 
1 of its one-day-a-week walkouts. 

resumed talks with United Aircraft’s Pratt 
lard divisions, but United said it appeared 


t fter issuing a statement contending that the 


after the union canceled th 


the IAM and UAW 


In Connecticut 


tt & Whitney shifts late last week totaled 
(1,251 workers) were 
Picketing 


Production returnees at two of tl I 
lamilton Standard, 40% 
workers reporting for work. 


of the work force At 


were few incidents, as had been the case earlier. 


In Dallas, Tex., Federal Mediator Ted Morrow asked representatives of Chance 


of negotiations broke off June 11. Since 


three times in one-day-a-week strikes, the last 


and latest 


workers have walked off the i 


lemands to “any recognized arbiter” in the 
irbiter will consider a plan based on compari 
company tracts. Since Chance Vought previously has 
d to local standards, it is expected to turn 
sal which was rejected called for a general 
1) deferred increase of seven cents next 


Union last week offered to submit 
with other aircraft 


Company 


raise of five cents an hour now, and 








boost phases could be set for 
short 
desired program 

lor 
ince, 
would use an 
pellant, similar to that employ 


the 


er durations depending wy 


lon mploved a boost disk of fast-burning 
lid propellant bonded to the slower- 
The variable 
the 


burning sustaining charge 
maximum per! irea nozzle eliminates 
lual-thrust propellant charge and makes 
it possible to program the flight for a 
iricty of missions, speeds and altitudes 
in the field 


lowest-cost, need for 


the proposed propulsion 
immonium nitrat 


Temco Teal drone. This 
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House Group Urges Bigger Lunar Effort 


By Ford Eastman 


Washington — Greater 


should be placed now on mapping the 


learning on earth 
operate lunar facili 


moon and 
build and 
House Science 
mittee said last week 


fact that w 


ind 


‘Despite the 
thrust boosters ipable of 
pavloads on the moon 
pnority commensurate 
lished requirement, 
report warned, 
ment requir 
in a lunar en 
ing with the 

lo achiev 
1 manned 1, 
port said, multiphase 
preparati mn 
not 


but also a 


needed Uh 
clude ] 
inalvsis constructi 
bility and mmental 
which should 

ment of booster 
“Tf 


mediately,” 


such 


sidered th 
7 

wailable wi 

to coincide 


the necessari 


he committ 


Army Corps 


nd mapping 


the prog 
W orl 
Lunar 


would 
not 
mentation and 


require three 


Project LAMP 
Project LAMP, a four 


is currently in the fir 
through 1960. TT 
tion of a 
the visible sid 
rently available photograph 
flections and other material 
Principal result of this eff 
port said, would be the produ 


map 
i 


r+ 


a horizontal control network 
moon through the use of a larg 
computer. This survey proce 
With thi 


maria and othe 


as selenodesy 
grid, the craters, 


28 


Astronautics 


emphasis 


t} 


how Oo 


ICS 


( 


KnOWT 


surface can be employing components in the radar sys 


features of the lunar 
located on a map more accurately than tem, would be used to get stereoscopic 
before of the as well 
Stage II will include balloon photog is for obtaining star and earth positional 
data in order to preserve the geometric 
luring this requirements for a relationship 
lunar orbiting svstem will be dete photo mapping 
mined Basically, the television 
This stage would cos of the 
nd require 12 to 18 months to execu em to earth. To or these pi 
inother U\ 


Lunar Orbit ~ ) soagpsd 
stages Ill and IV would 
] 


‘ram to the point of reading 


coverage moon's surface 


raphy and radio interrogation Alse 


phase, necessary for the stereo 
ystem would 


' 0 On e¢ pictures moon and transmit 


Cancta vehi le 
transmit 
ame time 
onentation 
pavload to orbit the moon. The orbi hird svstem woul ombine the 
ld } ] stem with 
mer ind 
Stcro uy 


Ove! 


crage 


} 
Mapping Cxr- 
1 period of the nadir imcra 


objectives « ( nchroniz horizon imeras 
CXPOsule 
f the 


of 


eC he report said, are 
¢ “To make a rapid and accurate (; 


three-dimensiona ob 


lunar surfa 


e “To determine the characteristics of 
+} } ) } 


ie Surta f the moon bv mult 


tr terro ; 


, ’ + ' 
magnetic in 


; 


¢ “To produce topographic-terrain 
pertvy maps to be 1S¢ 


Orbiting Problems Described 
Thr tecl 


r making a 


nnigue 


px ific l 
e “The instrument systen 
++ nolar srhiit \f 


t ‘ 
instrument | Simulated Conditions 


1 in # it for ‘ grain 1 DCIng 


e The 
infained } 1bS 


to cover the entir lay h he Defen 


Th time 


un 


ipproximate ly 28 earth 
e “Direction and attitude 
t provide continuous three 
the direction of the n 
ose 
date than th T earch facili 
said. While \lthough the report did not mention 
other 


ind consi 


it has a poter hem, a number of similar studies ha 


lvantage sts of a radar en done by industri 
r for 


beneath the 


nultiple-frequency 


continuously profiling The Engineer nvironmental 
terrain orbiting vehicl ) is the principal technical 
of the facility, tecl 


phere equipped with a vacuum system, 


urface inter nent onsisting of a 


ind passive distance-measuring de 


Its main problem is accurac 1 simulated solar radiation source and 


I'he television system, in addition to liquid nitrogen heat sinks 
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NORD AVIATION SS-12 is a larger, longer-range anti-tank missile than the company’s earlier SS-10 and SS-11. Launched here from 


the ground, the 6 ft., 150 Ib. missile can also be fired from a tank or aircraft. It can be 


ontrolled over its 4 mi. range either by wire or 


radio link. SS-12 can be equipped with a nuclear warhead, broadening its application beyond the tank killer role. Production is expected to 
begin in about 18 months. U. S. Army and North Atlantic Treaty Organization ground forces are potential customers; a U. S. military 
group was in France earlier this month inspecting the missile 


Army, MarinesConduct 


Anti-Tank Evaluations 
Washington—The Army and Marine 


Corps currently are evaluating three for 
eign missiles in long-range programs to 
provide modern, portable weapons for 
ficld use against tanks 
Industry interest in European anti 
tank weapons wa highlighted last wee! 
hen General Electri Missile and 
Space Vehicle Department became the 
third U.S. firm to acquire license nghts 
for production of foreign anti-tank 
rocket 
Army Ordnance Missile Command 
mpleted tests of French 
Entac and German Cobra 
Redstone Arsenal, and the 
iluating results. Cobra als 
inder study by the Marine Corps 
Landing Force Development Center at 
Camp Pendleton, Calif 
Army began buvi 
tank missiles last vear following cancel 
lation late in 1958 of the U. S.-built 
Dart The Nord SS-10 was idopte | 
is standard cquipment for field troops 
nd has been issued to Seventh and 
Fighth Armies, Strategic Army Corps 
GE last week reported it has signed 
in option agreement with Nord Avia 
tion to produce SS-10 and SS-11 in this 
country The 10-vear license agree 
ment automatically goes in force if 
GE receives a U. S. military order for 
cither missile. Nord and GE will pool 
information on new developments ci 
ther firm produces in their programs 
ind Nord will help GE set up pro 
duction 
West German Army ordered 25,000 
SS-11 missiles last month, and a large 
U. S. order probably would tax pro- 
duction facilities at Nord. 


foragn anf 
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Iwo other anti-tank weapon 
Vig ind Swiss Mosquit 
ent Army evaluat 
irt of the long 
ipplement 
was demonstrat 
ir at Redstone, but did not 
ibration, heat and shock test 
he Army gave the Cobra, SS-1] 
Eentac 
The Cobra is a development of | 
kow-Entwicklungen of Munich 
duction rights for tl ssile 
by Davstrom ¢ 
nance Division holds producti 
for Vigilant | 
ers-Armstrong 
Mosquito in is under n 
Mosquito i lopec bi 
AG 


clopm« nt 


Licens 


\ n quantity 
for th past 
1 project of DEFA 


uated by [ ( 
f launch 
ind lethalit AW Sept. 9 


28 All are fin-stabilized ane 


1 r mp 
it it} 


ynmand through manual 
of a small control stick 


} 


Cobra under consideration 

to be a further development of ( 
AW June 30, 1958), which weigh 

Ib. Range of Cobra 4 is about 6,25 
SS-11 is said to double th 

range of SS-10, although in d 

it nearly doubles the weight of the 


Model 10. Vigilant also has on 


range. Its 40-Ib. field package cont 


1 missile and spotting binoculars 
Entac reportedly has same chat 
istics as SS-10, but is said to 


months to two vears away from quantit 


production 


NASA Appropriations 
Increased by Senate 
Washington—Senate voted National 
\cronautics and Space Administration 
$965 million budget for fiscal 1961 
t week—$50 million more than the 
\dministration requested and $89 mil- 
n more than the House approved 
Ihe Senate restored a $19 million 
t made bv the House in NASA te- 
h and development funds and 
led another $50 million 
Differences in the budgets voted 
NASA bv the House and Senate will be 
led bv a joint conference commit 
Vhev are 
® Research and development, S602 mil- 
ipproved by the House and $671 
m bv the Senate 
e Construction and equipment, $107 
lion approved by the House and 
million by the Senate 
e Salaries and expenses, $166 million 
roved by the House and $171 mil- 
n bv the Senatc 
Other Fiscal 1961 budgets approved 
® Federal Aviation Agency. The $709 
llion approved by the Senate was 
) million below the Administration 
juest, but $37 million more than ap- 
ed by the House. The Senate added 
6 million for expenses and $21.5 
llion for establishment of air naviga 
n facilities to the amounts approved 
the House 
e Civil Aeronautics Board. The $7.5 
nillion voted bv the Senate for salaries 
nd expenses was $100,000 below the 
\dministration request, but $215,000 
bove the House figure 
e National Science Foundation. ‘The 
Senate approved the full $192 million 
quested. The House voted a reduc- 
mn of $32 million 


yy 
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MAIN GEAR 
Melon: Nalel.E 


Scale model of the Air Force-North American B-70 Mach 3 bomber shows the abrupt changes in camber used on the aircraft's wing. This 
technique adjusts the surface pressures at Mach 3.0 so that an elliptical loading pattern exists in both the spanwise and fore and aft direc 


tions. Elliptical loading is a requirement for high aerodynamic efficiency. Multi-wheel units are used on the nose and main landing gear 


First Photos of B-70 Model Show Design Features for 


North American B-70 has been proposed as the first nuclear-powered aircraft by the company and some Air Force officials. Reactor would 
be located just forward of the two vertical tail surfaces at the rear of the airframe. Crew sits about 100 ft. forward of this point, ahead 


of the canard control surface, so that the shielding problem could be handled within the current state-of-the-art. 
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NOSE GEAR 
Belen Valel. 





on the B-70. All of the wheels in these units are the same size to reduce the magnitude of the spare parts and maintenance problems. 
Canard control surface at the nose is more effective than tail controls on a B-70 type aircraft because it can be located farther from the 
center of gravity, and its trim lift force is up rather than down, which serves to in the airplane’s operational lift-drag ratio. 


Mach 3 Cruise 


ifhcient long range cruise at supersonic 


speeds became feasible during the last five 
years when great improvements were made 
in the acrodynamic state-of-the-art and lift 
drag ratios attainable above Mach 1.0 were 
more than doubled. The North American 
B-70 is the first aircraft designed to take 
advantage of this large reservoir of new 
knowledge which was gained through experi 
mentation and theoretical work by the Air 
Force, National Acronautics and Space Ad ae fs ’ 

Slight area rule of B-70 fuselage is visible above. Wing tips fold down to improve lift-drag 
ratio at Mach 3.0 cruise speed. Variable area nozzles for the General Electric J93 engines 
in the B-70 are so large they most one-third of the wing span in their six-abreast 
mounting. Large engine air duct (below) houses the bomb bay and landing gear on the 
B-70. Duct inlet on model is | because it is still classified. Hole in middle of duct 
is for model support stand. 


ministration, universities and industry 

Iwo design features which are essential 
to the long range performance of the B-70 
grew out of this research in the last five 


years. One of them is the use of wing tips 


which can be turned down at high speeds 


and increase lift pressure under the wing by 
intercepting flow fields from the fuselage 
The other essential acrodynamic design fea 
ture is an almost glasssmooth outer surface 
to keep friction drag low. 

Idea of improving lift-drag ratio by turn 
ing the wing tips down originated with 
\. J. Eggers, Jr., of NASA’s Ames Research 
Center. North American incorporated the 
idea into the B-70 by using a large external 
air duct for the engines and shaping it so 
that it would direct a very strong flow at 
the turned down wing tips. Lift is increased 
because the wing tips turn this large air 
flow downward. 

Improved manufacturing methods and 
sandwich skin have made it possible to build 
aircraft with almost glass-smooth surfaces, 
but when they enter service they will require 
a new order of maintenance care. 
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U. S$. NAVY’S anti-submarine Asroc missile is seen ready for loading and firing from launcher during evaluation test. 


Navy Plans to Install Asroe on 150 Ships 


By Edward H. Kolcum 


Kev West, Fla.—Navv 1s completing 
fiect test of its Asroc rocket-boosted 
nti-submarine weapon system ind 
ns to install the svstem on 150 cru 
r the next s 
1 sonar detection svs 
weapon 15S fired from su 
with a solid propellant 
bo designed to provide a 
method of detecting and evaluat 
gh performance submarine ind 
ng the targets quickly. Navy 
install the s\ mon 150 hips 
for overhaul in th next 
rs in the fleet modernization 


Missile Payload 
Pavload of the Asroc missile is cither 
1 torpedo or depth charge boosted in 
1 ballistic trajectory to the area of a 
ubmarine target The torpedo enters 
the water and conducts a circling search 
with its acoustic homing equipment 
Landing shock is attenuated by a 6 ft 
parachute which opens on the terminal 
leg of the flight. Depth char 
figuration, somewhat shorter than the 
15 ft. length of the torpedo system, ha 
not been fleet-tested. It will not incor 

, porate a braking system 

ROCKET booster of Asroc, seen being fired from USS Norfolk, separates in flight and a Asroc uses a sonar detection system 
parachute lowers torpedo into the water to seck out its submerged target. which is compatible with the weapon 


pC col 
g 1 
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system and permits firing of the weapon 
shortly after target acquisition. Sonar 
can use a “bottom bounce” technique 
in which sonar beams are alternately re 
flected from the floor and surface of 
the ocean 

In first public firing of the system 
last week, four torpedoes were launched 
over ranges up to 3,700 yards against 
the nuclear submarine USS Skate 
Firing ship was the destroyer leader 
USS Norfolk, which has conducted the 
fleet test program since it was started 
in’ March Ihree rounds reportedly 
resulted in probable kills. 

After the demonstration, a member 
of the Navy 
Evaluation Force said 
ASW 
cause it can kill a sub before the sub 
effective torpedo attack range 


Operational Test and 
Asroc 


hip a weapons system edge b« 


gives the 


rea he . 


Asroc System 


The system consists of the weapon 
sonar and digital 
omputer It was de 

Naval Ordnance ‘Test 
Station, which directs the deve lopm nt 
program Minne IPOHS Honeywell Regu 
lator Co.'s Ordnance 


mitractor Navi 


clopment program will cost $65 
1 


launcher, detection 
fire control 
cloped by the 


Division is prin 


estimates the de 


million, and cost of cach destrover in 
$1.8 million 
launches to date, the 


tion will be 
valuation 

‘ tem has consisted of a Gen 
ectri \ik +4 
torpedo approximately 100 in 
Solid rocket motor, about 2 ft 
eparated from pavload by 4 ft 
hinged airframe housing range contro 
Range for the 
; i timer—the digital computer 
feeds instructions before launch on 
time to cject the motor After the 
scparated, it continues to burn 


icoustic homing 
long 


} 
iOng 


mechanism weapon 


ot by 


motor 1s 
unless it has been fired to maximum 
trajectory, and therefore, burns out at 
eparation 

Payload and airframe are unpowered 
for remainder of the ballistic trajectory 
There are no guidance changes after 
In the terminal phase, a steel 
band holding the airframe together is 
broken by an explosive bolt. The air 
frame peels off and the parachute cd 
plovs 

The chute is 
pedo hits the water 


launch 


released when the tor 


The booster has a lift-off thrust of 
11,000 Ib. and is under production at 
the Naval Propellant Plant, Indian 
Head, Md The casing is made by 
Minneapolis-Honeywell, which pro 
duces all weapon parts except the 
torpedo pavload 

Booster and airframe are stabilized by 
four 14-ft. fins 

Mk. 44 torpedo payload is a con 
ventional weapon with high explosive 
warhead. Its propulsion batteries are 
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Soviet View of X-15 


Moscow—North American X-15 rocket 
research plane “is obviously intended t 
replace the U-2” as a spy plane and th 
National Aeronautics and Space Admin 
“used to camouflage aerial 
the Soviet defense min 


istration is 
espionage,” 
newspaper Red Star said. 

Red Star said NASA is 
ously engaged in testing the new 
altitude’ X-15,” 
like the U-2, is referred to as a “special 


“now stre 
and said the air 


purpose aircraft.” 











energized by sea water. Altern 
load is NOTS-Honevwell Mk 
charge, which can 
head 

Mark 112 Model 0 launch 
built by Universal Match (¢ 
ment Division under Hon 


contract Launcher is 


| 
eight enclosed 


Batter 


unit, and cach bank 


trains 
of two n 


ites independent of the other 


banks 


ils extended from cach 


t >U sec. pri 


open ibou 


onstant temperature is maint 
7 } 


( \ tiation of 


infifrceze in tube bank 


1) 


Launcher will 


hit precisely 
i ind i i m 
nount drive mechanism 
ror Asroc 

Sonar used im Ast 
SOS-23 develop 


Sangan 


> yw -f 
r} . ¢ 
high-cncrg 


contract by 


sonar but 


Asroc 


unlike previous 


weapon Or 
sonar-torped 
tions, Asroc is compatable 1) 
the rocket can be launched 


ifter target t 


iC quisition if 
ot low tT 


‘ 


onar range Use 
increased dete 
ibility. t 


sonar has 
because ot in 


bounce” and because its 
lengths are less affected by th 
gradient. Bottom bounce sona 
reflect off the floor of the ocean 
surface and back to the floor 
icquired over ranges possible. 
technique are not accurate en 
in attack, but they 
Asroc will incorporate first 
use of digital fire control 
Ihe system was developed by ( 
Precision, Inc., Librascope D 
establish target course, range an 
and to compute the ballistic 
path. Called the Mk. III fir 
group, the computer 
and train information to th 


uid in earl 


feeds 
and motor ejection time to tl 
In the tests conducted here 
2,600 and 2,700 
separate 


ranges were 


first two shots fired 


3,700 yards for third and fourth rounds 
fired in salvo. Exercise warheads con- 
tained graph tape to record a statistical 
summary on record paper or torpedo 
course and speed and proximity to 
target. First two torpedoes were instru- 
mented to stop batteries at range of 
200 yards from target; last two were 
fired to impact Skate. 

Because of search feature in Mk. 44 
torpedo, it can splash “several hundred 
vards from the target and have an ex- 
cellent opportunity to hit the target. 

Development of Asroc began in 1956 
ind was accelerated in 1957 along with 
i general buildup of ASW in the Navy. 
Ballistic curves were computed from 
tatic and moving platform tests at 
NOTS China Lake facility, from air- 
plane drops off San Clemente Island, 
Calif. and in water firings at Morris 
Dam, Calif 

Ihe Navy believes Asroc represents 
wooden 
system 


close approach to the 
because the 


requires minimum shipboard mainte- 


bomb” concept 
vance. It also promises growth poten- 
tial in range and payload weight 
lorpedo configuration weighs 1,000 Ib. 

Destrover USS Perry and the Nor- 
folk are the only operational ships cur- 
ntly equipped with Asroc. Both 
have stern mounts but there is no 
ipparent bar to bow mounts, since a 
ight maneuver will unmask any 
target blocked by ship structure. Nor- 
folk can fire from all angles except 45 
leg. to either side of its bow. 


House Restores Funds 
To Military Aid Budget 


Washington—House has restored half 
f the $400 million cut by its appro- 
priations committee from the $2 billion 
Fiscal 1961 military aid budget request, 
but efforts to add $50 million to de- 
fense support funds failed. 

Appropriations committee cut the 
military assistance budget to $1.6 bil- 
lion (AW June 20, p. 82), but the 
House increased this to $1.8 billion 
before sending the appropriation to the 
senate. 

Administration asked $724 million to 
bolster the economies of nations sup- 
porting large military forces, but the 
committee cut this to $600. An unsuc- 
cessful attempt was made to add $50 
million. 

Total foreign aid budget approved 
bv the House was $3.58 billion, a sub- 
stantial reduction from the $4.17 bil- 
lion Administration request. 

Senate Appropriations Committee 
concluded hearings on the foreign aid 
budget last week, and the group is 
scheduled to complete work on the ap- 
propriation and report its recommenda- 
tions to the Senate this week. 
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Air Force Orders Titan Il Improvements 


Washington—Award of an SS mil 
lion contract for the powerful 
Martin Titan II 
sile last week marked the beginning of 
1 $400 million Titan improvement pro 
gram that drew congressional criticism 


More 


intercontinental mis 


earlier this vear because it stretches the 
+} 


missile’s development into the period 
when the cheaper solid fuel Minuteman 
will be available 

Titan II will have more than 480,000 
lb. of thrust, compared with about 
380,000 Ib. for Titan I. It will use 
storable fuels, giving it 
capability and cutting reaction 
and it will use the AC Spark 
Massachusetts Institute of Technolog 
all-inertial guidance system 
Titan I's Bell Telephone Laboratori 
Remington Rand radio 
inertial system 

All these improvements w« 
been made in Titan eventuall 
sion to introduce them 
rather than step by step led to 
called Titan II program 


’ ’ } 
In-SOLO wMmnchH 
tin 


Plug 
nstead of 


ComMNnAana 


Witness Testimony 


Testimony by Air Force 
before the House Armed Ser 
propriations Subcommittee car 
year indicated that postponing of 
litan production, and conseque 
delaying the time when production 
costs would have to be paid, was a big 
factor in deciding to introdu itan 
improvements in this wa 

Chairman George Mahon 
suggested that since the 


nth 


program would push oper 
of the 
squadrons into the 1962-63 
would be preferable to bu 
tities of Minuteman, wh 
are “cheaper and 


USAI 


seventh through 


Casict 
witnesses were divid 
Titan decision, but those 

it said the heavier Titans 
because “‘the heavier weight 
head has special uses’’ that M 
could not handle (AW Apr 
The funds were later approv 


Longer Titan II 


Titan II will be 
litan | 


almost 10 


than the 
Ihe diameter 


of ti 


upp I 


+ + +} 


he 
increased from eight feet to th 
first 
of the first stage is increased from 57 


diameter of the stage, anc 
about 67 ft. The two first stage Acrojet 
engines are uprated from a total of 
about 300,000 Ib. to more than 400,000 
Ib., and the Aerojet second stage engin« 
is uprated slightly over the $0,000 Ib 
thrust level of Titan I's st 
engine. 

Two JATO bottles are used in Vitat 


second Vv 
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I to produce enough gravity force t 


keep propellants at the lower end of 
the second stage tanks and also to sepa 
rate the stages far enough so that igni 
tion of the engine won't rupture the 
upper tank bulkhead of stage one. These 
are eliminated in Titan II. Verniers are 


Titan Il 


no longer visible in 


First Stage Modification 
litan Il 


illow 


modihed t 


before t) 


hrst stage 1s 


second stage ignition 











a 





Stages are separated, permitting more 
even acceleration from launch to burn- 
out 

litan Is will be used to flight test 
the all-inertial guidance over the Atlan 
tic Missile Range and modified ‘Titan 
Is will be used for silo launching tests 
from Vandenberg AFB., beginning this 
fall (AW June 13, p. 23). Titan I will 
operational next vear as the 
Titan II will be 


WeCOTII 


SM-68 
S\LOSB 


designated 























siaiieneial 





ARTIST’S CONCEPTION of USAF-Martin Titan I shows longer first stage than Titan I, 
wider diameter in second stage, approximately 10 ft. increase in over-all length. 
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First Photos 


German Glider Wins 
World Championship 


Butzweiler, Germany—Germanvy 's 
Heinz Huth racked up 5,619.1 points 
with his Kaiser KA6-B glider to win the 
standard class competition in the Eighth 
World Gliding Championship compc 
tition here 

Argentine entry Rodolpho Hossinger 
won the open class event with 5,102.9 
points, flving a Slingsby Skvlark 

Polish pilots Edward Makula and 
Jerzy Popicl, fiving Polish SZD Zefirs, 
came in second and third in the stand 
ind class with 5,079.1 and 5,020.7 
points, respectively Brazil's George 
Muench flew his KA6-B to second placc 


eee ey 


%. “a 


Bi FE 


Show Atlas Being Fired From Coffin 


Atlas intercontinental ballistic missile in operational configuration is fired from coffin launcher during a SAC training launch at Vanden- 
berg. Photos were taken over a 15-min. span. Missile’s Mark 2 heat-sink re-entry vehicle landed 5,000 mi. down Pacific Missile Range. 


55> 
£2 


in the open class with 5, 
and third place was taken by P 
Adam Witck in a SZD Foka 
5,201.9 points 

Weather limited flying to 
out of the 14 scheduled. Total of 
than 43,000 mi. was flown during 
petition in all events 

lhe U.S. team, captained by P 
Schweizer, placed low in compe 
Paul Bikle, of National Aeronauti 
Space Administration, took 12th 
in the standard class; Richard H 
son and Richard E. Schreder tool 


ind 16th places in open clas 


News Digest 


++ 








U-2 Value Discounted 

Bucharest—Sovict Premier Khrush- 
chev told a Ramanian Communist Party 
congress last weck that information 
obtained by the U.S. through flights 
of the Lockheed U-2 aircraft was “of 
no importance” because it came from 
areas where there were no strategic rocket 
bases. 

“We know that two or three years ago 
they photographed the areas of the prov- 
ing ground where we conduct experimen- 
tal rocket launchings,”” Khrushchev said. 
“It was rocket weapon testing grounds 
that they photographed, not strategic 
rocket bases.” 
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Five Lockheed JetStars have | 
dered by U.S. Air Force for us 
ways and Air Communications S$ 

AACS) in making in-flight insp 
f military navigation aids. | 
UCX aircraft will be delivered in 
1961 


Maj. Gen. John S. Bragdon, 
Army engineer, was confirmed 
Senate last week for appointment t 
Civil Aeronautics Board by a 73 
vote. Opposition centered around 
ing of another general to a high ci 
post. Bragdon, 67, has been a W 
House public works planning 
almost six vears. Gen. Bragdon 
West Point classmate of Pr 
Eisenhower. 


Nike-Zeus test vehicle booster ex- 
yloded at White Sands Missile Range 
last week during the first launch at- 
tempt from an unvented cell. Under- 
ground concrete emplacement was dam- 
ied slightly, but cell instrumentation 
functioned through the explosion. Army 
tid this was first failure at launch in 
ight firings of Zeus in the develop- 
ment program started at White Sands 
last August. 


S. A. Lavochkin, 59, Russian aircraft 
designer and builder of the first Soviet 
iirplane to fly at sonic speed, died 
June 9. Lavochkin designed a number of 
World War II fighters, including the 
LaGG-3 La-5, La-7 and La-9, as well 
is the La-17 turbojet fighter. 


Full-scale mockup of Bell HU-1D 
helicopter has been examined by U. S. 
Army-USAF development engineering 
team at company’s Hurst, Tex., plant. 
Hu-1D features an enlarged cabin, to 
ry 12 fully-equipped soldiers plus 
two crew members, compared with 
irlier HU-1A and B, which can carry 
nine passengers. 


Air Force is conducting a high pri- 
ity inspection of all Bomerc missiles 
ifter blaming a bursting high pressure 
helium bottle for the fire that destroved 
1 nuclear-armed Bomarc June 7 at Mc- 
Guire AFB. Helium bottle is located 
between fuel tanks of the missile’s ram- 
jet engines. 
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Capital Bids to Hold Stockholder Support 


Airline urges shareholders to rebuff employe group; 
continuing cash drain hampers struggle for recovery. 


By L. L. Doty 


Washington—Capital Airlines, shaken by mounting losses and trafhe de 
clines, opened a major proxy battle last week in its latest attempt to hold the 
support of stockholders during its current fiscal plight. 

In its first proxy solicitation since Vickers-Armstrongs, Ltd.—British manu 
facturer of the carrier's fleet of Viscounts—brought foreclosure action against 
the company (AW Apr. 18, p. 38), Capital urged stockholders to repudiate 
attempts by the Capital Shareholders Assn. to oust the present board of 


directors. 


[he association, consisting mainly of employe-stockholders, mailed 


proxies four weeks ago calling for a special meeting at which it hoped to 


select new management 
he internal fight for 
the company is overshadowed onh 
the imminent threat of bankruptcy as 
well as the dismal financial situation in 
which the airline finds itself. Capital 
is slated to answer the Vickers con 
plaint in a U.S. district court in New 
York today 
postponement, 
fourth granted since Vickers 
its petition. 
Meanwhile, the 
riously hampered in its fight 
a continuing drain on its cash 


climbe d 


control of 


by 


unless it recei 


which would 


uirline has 


erv by 
position. First quarter losses 
to $5.4 million, heaviest for anv three 
month period in the company’s histor 
In April, the company reported a 
modest profit of $57,000, a figure far 
short of the $700,000 net profit 
nally forecast in the 
Actually, daily cumulati 
ing the month indicated th 
was headed for a $406,000 April lo 
but bookkeeping adjustments 
verted the loss trend into the bl 
figure. 


Traffic From Strikes 


Again in May, traditionally one of 
the airline’s best revenu 
months, losses piled up to an estimated 
$1.1 million. The trend may be 
versed in June because of the 
strikes against compet 
forced diversion of traffic to 
During the first 10 days of the 
however, irline began t 


urline’ 


figure 


producing 


titor 


month 
before the air g 
reap the benefits of the strikes, an ap 
proximate $200,000 loss had alread) 
been accumulated 
Because of the 
strong that the airline may report 
$200,000 net profit which it originall 
forecast for June. Historically, Capital’ 
trafic during July and August normall: 


chance ire 
t 


strike 


« 
1 
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AW June 6, p. 41). 


slides downward from June’s level so 
that, unless trafic volumes are still arti- 
ficially sustained by the strikes, further 
losses can be expected 

load factor in May was 
1 trunkline in 
According to 


Cap! 


Svstem-wide 
3%, compared with 
iverage of 59 
Civil Aeronautics Board report 
it least six of its 
markets has been steadily 
down by its competitors. Among th 
markets are such high-density routes as 
Chicago-New York, Washington-Chi- 
igo and Detroit-New York 


> 


= 


dustr\ 


] Line 
cading 


whittled 


sh 
tal’s share in 


New Service 


vapital’s new service to the Miami 
rea has not developed pro 
ely, and this lucrative market has 
onsistently failed in recent months to 
rank among the top 10 of the carrier’ 
leading markets, even during the heav 
inter vacation season. One bright spot 
has been a 
Capital’s 


formance 


marked 
system-wide 
Latest figures show an §] 
performance factor for Ma‘ 


with 77.8% for the imme 


improveme nt Ww 
operation per 


on-time 
compared 
period last vear 
Ihe financial situation, compounded 
1 newly-adopted stringent budget 


7 
that mnel 


is forcing heavy pers 
served to demoralize the 


: 
poic 
cutbacks, ha 
ompany to a serious degree. The 


duction in 


1 


personnel complement 
larges* single cutback ever undertaker 
by Capital, has hit all levels and ha 
climinated several high-ranking se 
helon officials with 
xperience with Capital 

Several changes have 
the structure of the airline’ 
ment, but, following the realignment 
(AW May 30, p. 41), total staff reduc 
tion at this level amounted to only one 


ond 
over 20 vear 
been made in 


manage 


officer. Present executive management 
staff now totals 17, compared with the 
seven in office when David H. Baker 
issumed the presidency in Aug., 1958 
Mhus far, there has been no evidence 
that the airline has developed a firm 
plan for recovery that is likely to ease 
any of the pressure from its creditors 
Chief block lies in the carrier’s inability 
to generate net earnings, a factor that 
bars the way to a refinancing program 
'here is no sign of relicf from merger 
Since the financial crisis began, the air- 
line has received no formal invitations 
to talk merger, although rumors have 
been rampant to the contrary 
lhe airline withdrew its request for 
subsidy on grounds that a forthcoming 
rate increase would help reduce deficits 
(AW June 6, p. 41). However, in its 
petition, the airline asked 
for a subsidy totaling $12.9 million to 
wer estimated losses forecast for the 
12 months ending Mar. 15, 1961. If 
still stands, the airline will 
loss of ibout 
$7 million, assuming that the 5% rate 
rease approved by the CAB (see p 
+1) boosts the carrier's passenger rev- 
cenues by some $6 million 
Another issue of growing importance 
the payment of interest on the 44% 
convertible subordinated debentures duc 
July 1. Before this interest « 
Capital must seek and obtain 
hattel 


to pay 


vithdrawn 


this figure 
end thisi period with a 


in be paid, 
permis- 
holders 


sion from mortgage 


interest on these notes 


if de- 


igainst 


| lure 
ult in a small minority 
holders taking 
the airline 


ould re 


} 


benture ction 


New Chairman 
Thomas D. Neelands, recently named 
hairman of the board (AW Mav 30, 
#1), has assumed responsibility for 
veloping a program ind 
tablishing policy lines which 
the company will operate during the 


financial 
ilong 


Neelands 
ort of the 
it is still sharply split into two 
However, as previ 
uisly pointed out by Aviation Weer 
AW June 13, p. 40), the balance of 
power within the board ha 
heavily behind Baker and hi 
ifter several unsuccessful attempts to 
oust him were made by the anti-Baker 
faction. Chances are that 


now holds the 
board of directors, though 
bitterh 


unified up 
Ippo ed factions 


wung 


group 


now strong 


he will retain this position unle the 
Capital Shareholders Assn. gains control 


of the 


There ar 


( ompany 


now 14 members on the 
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board, nine of whom were members at 
the time Baker took over as president. 
Chere are five Board members on the 
powerful executive committee, three of 
whom owned no Capital stock as of 
June 1, although one of the three, 
Gordon Y. Billard, who heads the 
Debenture Protective Committee (AW 
June 13, p. 40), owns $70,000 principal 
amount of debentures. 

Neclands is one of the three who held 
no stock as of June 1. Arthur Kroeger, 
chairman of the executive committee, 
held 1,000 shares as of that date 
Charles Murchison, who was recently 
removed as chairman of the executive 
committee, held approximately 80,500 
shares of common stock as of June | 

In its letter to shareholders urging 
proxy support, the airline stated that 
it had been holding meetings with 
Vickers in exploratory attempts to work 
out existing problems. It termed thes« 
negotiations as “ most delicate, re- 
quiring tactful and skillful handling . 
and added 

“The intrusion at this time of the 
so-called Capital Shareholders Associa- 
tion and its efforts to remove the Board 
which is conducting the negotiations 
has, in our opinion, been most injurious 
ind detrimental to the best interests of 
Capital Airlines, its shareholders, and 
the very employes who make up the 
bulk of the association’s members. The 
timing of its bid to change control of 


Capital could not have been worse.” 


The letter, which was signed by 
Baker, pointed out that 95% of the 
Sharcholder Assn.’s members are em- 
ploves owning an average of less than 
10 shares of stock each. It charged 
that the association’s program was con 
ceived and pursued by the eight mem 
bers of the association's executive com- 
mittee, all of whom are employe-pilots 
owning a combined total of 260 shares 


of stock 


‘No Suggestion’ 

The letter charged that “the asso- 
ciation has come forth with no sugges 
tions, no scheme, no plan to increase 
revenues and take care of the $33,800,- 
000 debt. Their approach is negative.” 

It warned that the association's prox, 
“relates not alone to the calling of a 
special meeting to remove the board 
The proxy form is so drawn that an 
shareholder who signs it may thereby 
ippoint three members of the associa 
tion’s Executive Committee his attor 
nevs to ‘participate in any legal pro 
ceedings to which Capital Airlines, Inc 
is or may become a party’ of the kind 
described in the proxy form 

“We earnestly suggest that you sce 
your attorney before you sign the Asso 
ciation’s proxy form and commit your 
self to participation in litigation in 
which vou ‘will be bound by any judg- 
ments,’ Capital said 
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CAB Launches an Investigation 
Of Airline Mutual Aid Agreement 


Washington—Airline plans to 
the scope of the mutual aid pact 
lished to help strike-bound carri 
gered a Civil Aeronautics Board 
tigation of the agreement last 

CAB said it decided to investis 
pact when Braniff, National 
nental and Northwest Airlines 
be included and when chang 
proposed in the rules under which 
pavinents are made. The original 
was approved by the Board a y 

It also appears likely that, alt 
the pact will expire in a few n 
Oct. 20) the principle of mutual 
intended to become a long-ter 
ture of labor management relat 
the industry,” the Board 
inclusion of new members at th 


1 
Salad 


lends support to this conclusi 
important, the parties have n 
perienced more than a year of 
tions under the pact, during wh 
four strikes 
ivailable f 
factual 


rt 


was applicd to 
should therefore be 
consideration valuable 
most of which were not 
at the time of the previous prox 

4 need to determine the ext 
airline development of long-te: 
tual relations arrangement 
was cited by the CAB, which 
that material obtained from th 
of the Air Transport Assn 
current Board investigation of tl 
need for 


asct 


labor 


ganization indicates a 
hearing on the mutual aid pact 
lerms of the original pact, sign 
American, Capital, Eastern, Pan A 
can, Trans World and United A 
call for payments to be mad 
member undergoing a strike cal 
enforce emplove demands in ex 
or opposed to the recommendati 
Presidential Emergency Boards 
in amendment now before the 
pact members, including Braniff 
tinental, National and Northw 
isking that payments be permi 


| 


anv case where 
has not been established and th« 
carrier has complied with the R 
Labor Act provisions. CAB not 
all four of the new members ha 
served the right to withdraw fro1 
pact if the Board disapprove 
imendment 

Airline unions contend 
amended pact would have the cff 
covering any strike of a pact n 
“regardless of the merits of 
pute” and the 
ment a “deliberate sharpening b 
agement of conflict between lab 


that 


+} 


term amended 


management.” 


Airlines countered the 


h iv¢ 


an Emergency B 


AB 


| 


jections by arguing that the amended 
payment clause is merely a means of 
permitting smaller carriers to parttici- 
pate in the agreement, since Presiden- 
tial Emergency Boards are not likely to 
be appointed for the disputes of smaller 
uirlines. 


Seaboard Asks Doubled 
Cargo Contract Rates 


Washington—Heavy losses sustained 
by Seaboard & Western Airlines on 
its current $4 million Military Air 
ransport Service contract have led 
the all-cargo carrier to request a dou- 
bling of its contract rate payments for 
the four month remainder of the MATS 
ontract 

Ihe airline told USAF that it has 
lost $2.4 million on the transatlantic 
contract in the past eight months and 
expects to lose an additional $1.2 mil- 
lion unless the contract is amended to 
provide a rate with which the carrier 
can break even for the balance of the 
igreement, which expires in September. 
lerming the carrier’s present situa- 
tion “precarious,” Seaboard President 
Raymond A. Norden warned that its 
productive ability may be eliminated 
ntirely unless quick action is taken, 
ince the airline has been notified by 
the Internal Revenue Service that a tax 
lien will be imposed which will have the 
effect of closing Seaboard’s operation. 

In addition, Norden said owners of 
two of the carrier's 1049H Constella- 
tions have advised their intentions to 
repossess the aircraft unless substantial 
past-due payments are made. He also 
isked that anv adjustment include a 
sum sufficient to cover the losses sus- 
tained from the tax liabilities. 

Terms of the MATS contract call 
for Seaboard to carry 2,134 passengers a 
month, at an individual cost of about 
$64, and 349.8 tons of freight from Air 
Force bases such as Dover and Mc- 
Guire to European points. A detailed 
breakdown of losses, supplied by the 
lirline, shows that Seaboard needs a 

te of $134 per passenger and 
$1,000.50 per ton of cargo as a break 
ven need for the balance of the con- 
tract. Norden emphasized that the re- 
quested raise will not recoup any of the 
losses sustained thus far. The 1049H 
iircraft used on the contract are com- 
bination types which can be configured 
for either cargo or passengers, and one 
pokesman attributed much of the loss 
to the cost of carrying passenger seats 
ind equipment during cargo flights for 
turnaround installation 
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Eastern, Pan Am Pilots End Strike: 
Question of Punishment Still Open 


By David H. Hoffman 


York—Eastern Air Lines and 
Pan American World Airways resumed 
virtually normal operations last week 
as pilots ended a wildcat walkout that 


New 


} 


crippled Eastern’s service for 1] days 
and forced Pan American to cancel 12 
flights while delaving many others 

In the face of 
from the courts, their own 
the Federal Aviation Agency, 
Eastern’s Miami domicile—where the 
strike began on June 11l—agreed to 
turn to work late last 


mounting pressurt 
union and 


pilots at 


TC 
after 
the 


Monday 
conferring with representatives of 
Air Line Pilots Assn. 


Peak Day 


On June 15, peak day the 
more than 1,300 of Eastern’s 
pilots had reported 
or otherwise unable to fly. By 
151 of the 600 Pan American pik 
based in New York had 
Eastern group amid indications 
the strike would spread to American 
Airlines and Trans World Ai 
Although this threat failed to mate 
rialize, reports that TWA pilots at th 
carrier's Newark and New York dom 


debate a walkout 


] 
themselves 


June 


OIC d 


ling S 


continued t 
causing alarm in ALPA’s Chicago 


7 
Clies 
were 
headquarters 

Pilots insist that far more is at 
in the current feud with FAA than thi 


displacement 


immediate issue 
third pilot in jet cockpits by 
spectors. Most pilots are aft 
the third pilot has been moved 
aft, regardless yf the r m, th 
is furnished irgument 
runs 
If thi nig could be condu 


two-pilot cr 


once 


with an 


ot is superfluous 

Thus the “third man 

which ALPA finally won 

vived at the bargaining 

cover of the FAA regulation that posi- 
tions the inspector up front 


Third Pilot Need 


A group of 15 pilots who parti 
in the walkout AVIATION 
WEEK in an inte ALPA’s 
rank and file now that 
the third pilot’s presence 
his contractual status, is a 
jet fiving safety. At the 
these pilots admitted that m 
ALPA’s memb« rship doubted 
the third pilot would ever fulfi 
ful role in the cockpit when h 
in industry 


tabdle 


ipated 


stressed to 


SATIVA 


ence was made 


five years ago. 
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Today, jet speed, congestion along 
trafhc saturation at busy 


terminals 


airwavs and 
metropolitan have so com 
pressed the time available to conduct 
routine cockpit paperwork that airline 
delegating more tasks to 
But because 
of these chores are clerical in 


AA feels that the third pilot could 
perform them one seat farther bach 


captains are 
the “second ofhcer.”’ many 


nature, 


DACK 
without in any way compromising the 
flight’s safety 

Just under the surface of th 
is the enmity that has built up betweer 
the pilots and FAA Administrator Que 
sada 

ALPA membership feels that Qu 
sada indirectly is portraying himself as 
the champion—and pilots as 


safety in the air 


trike 


the opp 
nents—ot 
Many airline pilots are gripped 
1 feeling of frustration because, the 
sav, their flying safetv accomplishmen 
ommendations have been i 
both the FAA and the publ 
spokesmen hold that 


} ) 


; 


ind re 
nl red by 

Industn 
climate of bitterness between 
ind the FAA actually 
the walkout. And even the pilots a 
mit that the walkout flaunted 


orders 


] 


p1o0fTrs promptec 


whi h 
1} 


issued Dd‘ tw 


restraining 
eral courts and the 
Master 


in emotional and disorganized 


policr 
Executive Council, 


than a legitimate strike 


ALPA’s Part 
Organizationally, ALPA plaved n 
movement, except to urgt 
Rastern 
Ameri 


injun 


irt in the 
return to work aft 
Pan American 
had obtained 
walkout Pel phon 
normally used to 
ALPA business, kept pilots at Eastern’s 
eight U.S 

devel 


unc! n 


hat pilots 

| then later 
in and TWA 
tions against the 


‘ . ley 
ommiuttec conduct 


of strik 
ALPA 


mann 


domiciles abreast 
Officers of th 

olved in the walkout 

were named in the court r 

straining continued to fly sched 

ules for Eastern and Pan American 
However, through President Clare 

N. Saven, ALPA has announce 

no effort” in framing a ] 

challenge to the special Civil Air Regu 

lation promulgated by the FAA t 


third seat in i 


of whom 


rder 
ITGCTS 


il] re 
Will part 


ensure inspectors the t 
or kpits 
As the 
from company sick lists last week, Ea 
ern and Pan American 


till had reached no decision 


pilots removed themselve 
management 
what 
iction, if 
iimed at the striker 
Malcolm A. Macintyre pr 


in a statement that his company would 


iplinar 


dent ymused 


not “impose or seek penalties” against 
emploves who walked out. But at the 
same time MacIntyre reserved Eastern’s 
“rights” in relation to leaders who “in 
timidated or incited” others to partici 
pate in the walkout 

In New York, a Pan American official 
said that the question of punishment 
had not been “closed.” 

FAA, on the other 
lear that anv aircrew 
1 flight because an 
upon the forward 
summaril 


made it 
who 


hand, 
member 
refused inspector 
insisted observer's 
suspended 
ifter 
pre- 
said 


eat would be 
Ratings would be reinstated onl 
the crewman submitted to the 


scribed flight check, the agen 


Frequency of Checks 


| fr quency with 
which Eastern’s Douglas DC-5 flights 
inspectors, the 


In reporting the 


ire being checked by 
AA and the pilot group again locked 
According to the rAA, 
frequency of hinges upon 
the number of inspectors available. On 
urcraft, it savs, on 
tion is ae omplished for every 1,000 
flights. With relatively new 
ich as the DC-S, inspection 
for every 500 flights, an 


in disagreement 
Inspec tion 


iInspcc- 


well-proven 
transports 
now ire 
iwcraging oné 

ficial FAA source reported 
But Eastern pilots based in 
naintain that 
wen checking about 20% 
departures. On June ilone, one pilot 
told Aviation Week, Eastern captains 


clined three DC-S8 flights on 


requested the third pilot's 


Miami 


recently inspectors have 


of s< he duk d 


- 


which 


Improper Control 
Cited in 707 Crash 


Washington—Civi! Acronautics Board 
reported last week that the rash of a 
707-227 near Arlington, Wash 

19 was 1 | 
ral failures de during an 
from Dutch roll 
occurred during a 
flight 
rior el uirplane to 
sraniff Airwavs. Four of the eight o« 
killed. The Board con 
iccident was a result 


proba y} mused Dy 
eloped 
mproper recovery 
iccident 


cept 
C] in 


upants wer 
cluded that the 
f the failure of 
one, two and four nacell p' 
fire at the point where No 


tructural numbers 
ms and 


nat elle 


} 
if 
~ 
i an 


broke off 
CAB found that 
i 1 result of 


them during violent, un¢ 


failed 


LIN pOsee on 


the nacelles 
overloads 
ontrolled gy 
expericnced when improper con- 
trol movement was applied in an 
tempt to recover from a Dutch 

The Dutch roll was initiated a 
the demonstration flight, but the ¢ 

iid that it was applied at an angl 
excess of company limita- 


ration 


part 
pal 


bank far in 


tions. 
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Delta, National Favored for Routes to West 


Washington—Delta Air Lines and 
National Airlines won recommenda- 
tions for major route extensions to the 
West Coast last week in Civil Aero- 
nautics Board Examiner Edward T. 
Stodola’s report on the Southern Trans- 
continental Service Case. 

The examiner's decision, which rec- 
ommended transcontinental routes for 
both Delta and National but failed to 
support any significant route changes 
for the Big Four applicants, may rep- 
resent a major test case for the newly 
constituted Board with respect to the 
five-year-old policy of strengthening 
small carriers through the award ot 
major route extensions. Although 
Stodola stressed that his decision was 
based on one standard—public interest 
and the public convenience and neces- 
sitv—there is evidence that this CAB 
policy may have had some influence in 
the proposed selection of carriers. 

An examiner's decision is not final, 
and it can be—and often has been— 
overturned by the Board in its final 
decision. The final decision in the 
Southern ‘Transcontinental Case will 
throw some light on the new Board's 
stand on the route award philosophy. 

Essentially, Stodola recommended a 
FloridaCalifornia route for National 
across the southern tier of states from 
Miami to San Francisco/Oakland via 
Orlando, St. Petersburg, Houston, San 
Antonio, El Paso, Tucson, Phoenix, 
San Diego, Los Angeles/Long Beach. 

In addition, the airline would have 
a second segment between Houston and 
San Francisco/Oakland via Dallas, Fort 
Worth, Lubbock, Albuquerque and Las 
Vegas. For Delta, Stodola recommended 
a route from Florida to the West Coast 
across the northern part of the south- 
ern states. The carrier would serve the 
San Francisco/Oakland — co-terminals 
bevond Albuquerque on one leg and the 
Los Angeles/Long Beach co-terminals 
beyond Albuquerque on the second leg 

Here are the other recommendations 
made in Stodola’s report: 

e American Airlines certificate should 
be amended to permit service between 
Los Angeles and San Francisco in its 
transcontinental route. 

e Braniff Airways should be granted a 
new route segment that would permit 
service between Fort Worth and the 
co-terminal points Miami and Fort 
Lauderdale via Dallas, Houston, New 
Orleans, Tampa and St. Petersburg. 

¢ Continental Air Lines’ authority to 
serve Houston should be renewed on 
a permanent basis and the Airline’s 
certificate should be amended to pro- 
vide a new route segment between 
Houston and Los Angeles/Long Beach 
via San Antonio, E] Paso, San Diego. 
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© Eastern Air Lines should be 
new route segment between At 
and San Antonio via _ Birming! 
Jackson, Shreveport, Dallas and | 
Worth. 

Interchange services should b 


minated on the southern transcontine1 


tal routes. Interchanges are now 
ized for these airline combinat 
Continental-American, Delta-Ame: 
National-Delta-American and B 
TWA 

In his conclusions, Stodola sai 
considerations in the selection of 
carrier for a route are a part 
ultimate problem of public conven 
and necessity and “that good 
to the traveling public is in th 
run tied to and heavily dependent 
the well being of the industry.” 

He noted that a_ substantia 
of the record in the case consist 
“outspoken support” from civic 
for one or another of the larg: 

He said that in the large maj 
such civic endorsements, “East 
received the nod.” 

Stodola said “a judicial proc: 
not a popularity poll” and add 
his decision in the selection of 
for the routes “rests entirely, 
proof adduced through the formal 
cedures of adjudication.” 


up ll 


Operating Restrictions 


On the point of operating restrict 
the examiner said it would b« 
sighted and even dangerous” to h 
jet operations by imposing such 1 
tions authorized services 0 
new “same flight,” 
door” or “mandatory stop.” He 

“The Board’s policy has been t 
pose non-service type 
strictions in addition to the usu 
haul limitations on turnaround 
tions only in those situations wh 
public interest clearly required 
That policy will be followed here.’ 

Thus, he said National, as the 
selected to serve primary transcont 
tal service should hav 
ciently broad authority to pern 
development of the new service 
for this reason that Stodola 
mended that National be permitt 
serve the intra-regional segment 
tween San Diego and San Fran 
its long-haul transcontinental flig 

He admitted that the addition 


on 
route is 


various 


needs, 


other carrier on the highly competitive 


West Coast route would divert 
from carriers already established 
route, but he felt this diversion 
not be substantial. 

In order to prevent unduc 
tion of routes, however, Stod 
posed giving Delta similar operatin 


inta 


r? 


thority on its proposed route. In the 
grant of Continental’s route from Hous- 
ton to the West Coast, he proposed that 
the carrier should not be permitted to 
operate a single-plane service over the 
new route from San Diego and Los An- 
geles/Long Beach to any points other 
than E] Paso, San Antonio and Hous- 
ton. 

Purpose of this restriction was to pre- 
vent Continental from providing 
through-plane service from Dallas, Fort 
Worth and Lubbock to the West be- 
cause “the record is clear that there is 
not at present sufficient traffic to pro- 
vide economic support for an operation 
by Continental in the Dallas market 
in addition to the operations of Ameri- 
can and Delta.” 

Additional service, Stodola _ said, 
might harm development of the new 
southern transcontinental route by 
Delta. He said: 

“This is consistent with the exam- 
iner’s basic policy of avoiding destruc- 
tive point-to-point competition in the 
rea under investigation and the well- 
known evil consequences thereof.” 

Commenting on an American Airlines 
request that all new authorizations 
should be restricted against the pay- 
ment of subsidy, Stodola had this to 
Say: 

“While no air carrier applicant in this 
proceeding stated that subsidy support 
would be required and each applicant 
other than Capital expressed a willing- 
ness to accept American’s proposed re- 
strictions against subsidy, it is clear that 
such a restriction should not be im- 
posed. .. . There are no findings which 
can be made here that the Board can 
make later which would change the mail 
pay need provisions of Section 406 of 
the Federal Aviation Act and the rights 
which every certificated carrier has un- 
der the Act. Nor is there anything to 
preclude a carrier from accepting a re- 
striction against subsidy in this pro- 
ceeding and then coming back to the 
Board sometime later to request re- 
ens fs: 


CAB Appoints Gough 
Safety Bureau Chief 


Washington—Civil Aeronautics Board 
has appointed Melvin N. Gough Di- 
rector of its Bureau of Safety, effective 
early next month. 

Gough has served with the National 
Aeronautics and Space Administration 
is director of the Atlantic Missile Op- 
erations Office at Patrick AFB, Fila., 
since 1958 and previously was NASA's 
chief, Flight Research Division, Lang- 
ley Field, Va. 
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Cameron forgings have pushed 
out beyond tradition. Over ten 
years ago we perfected presses 
and practices which produced 
ferrous forgings with some- 
thing entirely new in size, 
shape and properties. Our case 
histories accumulated during 
the past decade reflect a steady 
flow of successful solutions to 
forging problems in a wide 
range of new applications. 
These include extreme service 
components for jet engines, 
guided missiles and nuclear 
power plants — refractory ma- 
terials for service temperatures 
to 5000° F — exotic metals and 
many others. 


Are you trying to win the space 
race with old fashioned forg- 
ings? If your design problem 
involves high stresses, high 
temperatures, o1 large intri- 
cately shaped ferrous parts, 
maybe we can help. Just call, 
write or come by... 


IRON WORKS, INC. 


SPECIAL PRODUCTS 
P.O. Box 1212, Hous 








- owe eben ay 
“Ngee, Pog ees OS * 


Ms 
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First Canadair CL-44 Swing Tail Mated to Fuselage 


First actual swing tail for the Canadair CL-44 turboprop transport is mated to the forward fuselage at Montreal, Can., after locking and 
sealing and alignment had been checked out on a functional test rig. First production swing tail will roll out in August and deliveries to 
Flying Tiger Line, Seaboard & Western and Slick Airways are scheduled for January, 1961. System permits cargo loading directly into the 
full cross-section of main cargo compartment (AW Nov. 2, 1959, p. 52). Tail section is mounted on two hinges on right side of CL-44 
fuselage, with streamlined glass fiber fairings over the hinges. Inflatable seal maintains cabin pressure; actuators to swing tail open or 
closed are located in the dorsal fin and consist of two interconnected articulated lraulic jacks capable of 12,000 Ib. operating force. 


” * 5 ‘ dict any decision date for the General 
Airline Passenger Fares Iner 2aASeC.S Passenger Fare Case, but they point 
mut’ that higher tariffs already sus- 
| - | Aj li R; { f R »f ~ of pended, plus a study of whether exist- 
sO a y ir ine a €e o t urn Ne) | ing over-all fare levels are reasorable or 
unjust, are still to be determined in the 
Washington—Airline passenger fares and resolves the confusion case. Industry observers feel that since 
increased an average of 5% this weck t the more general Apnl ann t the new fare raise is in addition to the 
i new rate level that the Civil Acronau CAB points out that this latest interim fare increases granted two 
Board figures will raise industry is not a final decision in t vears ago, the Board may also delay any 
rohts an estimated $84 million a vear Passenger Far t final decision to study the effect of the 
Trunk and local airlines are increas ettle th uc of varving t new fare raise 
ir fares 2.5% plus $1 per on vy the ai CS result o \ CAB Member G. Joseph Minetti, 
et with CAB approval, a mov runcement who in the past has favored a rate of 
which brings to an end the confusion soard’s n return based on an operating margin, 
temming from the Board’s approval is latest increase, wl did not agree entirely with the Board’s 
f higher passenger fares in Apnl (AW incr italing 10° rate-making standards, but CAB said 
May 30, p. 38). Unlike the earlier an 58 iuthorized to gi he voted for the fare increase “because 
nouncement, the latest decision speci- lines an opportunity to reach of the continued short run need re- 
fies the rate of increase rate of return, “during a rea flected in abnormally high operating 
CAB announced at the same _ time tended period in the fut t costs and low load factors.” 
local airline subsidy will be set on ifford more financial | The new rate of return for local 
basis of a 12.75% return on in virline criment with ’ carriers calls for a rate of 
vestment. This decision in the Local fares to set increased scat t %, or no less than three cents a 
Service Rate of Return Case is ex Decision was concerned <¢ plane mile, for all projected future 
pected to raise local airline subsidy trunk fare 'evels, but local nail rates and has no bearing on past 
ibout $4.5 million a year, using an in re permitted to increase period rates for retroactive subsidy pav- 
dustry investment base of $65 million — this authority ments. In the past, CAB has allowed a 
ind allowing for income taxes. CAB Present jet surcharges \ 9.5% return with a two cents per plane 
xpects added revenues from the fare will allow to remain 1 ect mile floor for future rate estimates. 
increase to reduce this subsidy estimate $l increase per ticket \ ’ lhe new floor of three cents will apply 


to ex] 


} 


somewhat 30, 1961, while the 2.5% in in special cases where the carrier's 
While the Board’s passenger fare approved for an indefinite p investment is below 25 cents per rev- 
order specifies increases averaging 5% CAB members are reluctan enue plane mile, CAB said 
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Patrick Henry Airport, serving the Peninsula Area, including the cities of 


Newport News, Hampton, Williamsburg and Yorktown 


“For an airport serving growing communities, 
concrete is the only sound investment for runways” 


Soys E. C. MARLIN, Monoger, Patrick Henry Airport, Newport News-Hampton, Virginia 


“With more and more industry coming in (which 
our airport with its concrete runways helped at- 
tract) we have big plans for airport expansion. 

“On the basis of experience, we know that con- 
crete runways will give the best service. Year after 
year, you get real money savings. You don’t need 
constant repairing and resurfacing as with other 
pavements. You can really plan ahead with con- 
crete, knowing that what you do today will never 
be obsolete. 

*‘Here at Patrick Henry Airport, we have a 
safety record second to none. And a lot of the credit 
for that goes to our concrete runways. For sure- 
footed landings you can count on concrete’s grainy 


PORTLAND CEMENT ASSOCIATION 





surface. It means dependable skid resistance and 
faster, uniform braking action, rain or shine. At 
night or in a fog, a light-colored concrete runway 
is always brightly outlined against the dark areas 
around it. No other pavement gives that kind of 


visibility.” 


Far-sighted communities everywhere are making 
concrete pavement an important part of their air- 
port planning. It brings the most for their money— 
and economic and safety benefits far beyond the 


actual money savings. 


A national organization to improve and extend the uses of concrete 





1960 Atlantic Travel May Near 2 Million 


By Glenn Garrison 


New York—Air passenger traffic on 
the North Atlantic may approach the 
two million mark in 1960, an Aviation 
Week survey discloses 

On the basis of results to date and 
advance bookings, the carriers are esti 
mating increases which would raise the 
1959 scheduled passenger total by 30% 
to about 1,777,500. If these predictions 
hold up and transatlantic charter busi- 
ness zooms as expected, the over-all pas 
senger total should reach 1,950,000 
The million mark was passed for the 
first time in 1957 

Despite a sharp increase in capacity 
this summer with almost all the car- 
ricrs now operating jets, there is every 
indication that load factors will remain 
high through the peak season this year 
When the off-season arrives this fall, 
the picture may not be as bright, some 
carricrs believe. At that time demand 
will be much less and the full impact 
of the new capacity will be felt 

Scheduled traffic during the first four 
months of 1960—before the big influx 
of jet seats—was up 23% to 339,794 
passengers. Charter traffic, which to- 
taled 172,647 passengers among the 
International Air Transport Assn. sched- 
uled carriers last year, was down from 
53,882 passengers to 24.450 for the 
Military traffic is not 
1960 charter figures 
1959 total 


four months 
included in the 
ind was included in the 


Military Contract 


Although a giant military contract 
handled by Trans World Airlines last 
vear accounted for about 90,000 of the 
charter passengers, most airlines report 
great charter activity this vear so the 
over-all total should not diminish 

Here is the bullish transatlantic pic- 
ture this vear as seen by the individual 
IATA carriers now operating jets 
¢ Air France carried 99,484 passengers 
on the route last year, expects an in- 
crease of 42% for 1960. Capacity for 
June is up 46.9% to 12,668 castbound 
scats, all but 357 of them in jets. First 
Boeing 707-320 service began in Feb- 
ruary in New York, has been extended 
to Los Angeles, Chicago and Anchorage 
on the Paris-Tokyo route). Configura- 
tion is 90 economy, 32 first class. Air 
France handled 22 transatlantic char- 
ters last year, expects an increase to 
ibout 35 in 1960. 
¢ Alitalia’s 1959 passenger total was 
39,596 and the prediction for this vear 
is 70,000. Like most other transatlantic 
yperators of the Doug] is DC-8, Alitalia’s 
jet service was delayed when deliveries 
were held up for modifications. First 
jet service began June | instead of 
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Apr. 15. By Aug. 1, the carrier’ 
atlantic operation will be all-jct 
figuration is 100 economy, 24 first 
Charter passengers last yea 
5,775, but the 1960 charter total 
down, because the jet delay } 
DC-7C out of charter work and 
DC-7C was lost in a crash at Shar 
The 1960 Olympics at Rom 
boosted Alitalia’s bookings, as 
providing a stimulus to European | 
in general 

@ Air-India International began 
service to the U.S. in May wit! 
420 equipment. Peak 
vear will be three flights weekl 
figuration is 96 economy, 32 first 
Load factors on eastbound flight 
100% for three weekends in a 
May-June 

e British Overseas Airways Corp 
pects to handle 230,000 tran 
passengers this year, up from 2 
in 1959. Peak season weekly 
total 4,515 each way, an incr 
52%. Boeing 707-420 service 
augurated in May. It might hai 
scheduled earlier, but BOAC 
acceptance of the airplane until 
modifications were made. Config 
is 97 economy, 34 first class. T] 
ings, de Havilland Comet 4s and I 
Britannia turboprops compose Bé 
entire transatlantic fleet this 
Charter passengers last year 
1,200; the total is expected to 
7,500 this year 


sched 





Atlantic Jet Timetable 

Great majority of transatlantic 
inaugurated their first transatlantic 
services this year. Only Pan Americar 
Qantas and TWA had jet services the 
previous year. Two remaining Interna 
tional Air Transport Assn. carricrs 
to enter the jet race next year. Here 
the 1960 timetable of entries into the 
transatlantic jet competition: 


Jan. 23 
Feb. 2 


707-32 


Sabena 

Air France 
Mar. 17 Lufthansa 
Apr. 16 KLM mx 
May | SAS Dn 


May 14 Air-India 707-421 
May 30 


707.3 


707-42 


Swissair DC-58 
June TCA DC8 (Conway 
June | Alitalia DC-8 
Dec. 15 Irish 

(estimate) 


In addition to these new entries, Pan 
American added DC-8s to its transat 
lantic jet fleet, and BOAC on May 27 
inaugurated 707-420 service, supplement 
ing its de Havilland Comet 4 jet serv 


ices. 











Irish International Airlines carricd 
23,000 passengers last year and expects a 
total of 28,000 in 1960. This estimate 
issumes inaugural in December of Boe- 
ing 720 jet service. The Irish carrier 
now operates Super Constellations 
leased, with crews, from Seaboard & 
Western Airlines. Irish Airlines pro- 
vides the stewardesses. No charter pas- 
sengers were carried in 1959; 10 charter 
flights are estimated for 1960. 

¢KLM Royal Dutch Airlines carried 
120,000 passengers on the route last 
year. A substantial increase is expected 
this year, but no estimate was made. 
Peak weekly capacity this year is 3,350 
seats, up from 2,830 in each direction 
in 1959. Of the 1960 total, 2,000 are 
jct seats. KLM’s DC-8 service, origi- 
nally set for Apr. 2, began Apr. 16. Con- 
figuration is 93 economy, 24 first class. 
The airline is uncommunicative regard- 
ing its charter business, but normally is 
very active in the field. 

¢ Lufthansa German Airlines expects to 
ilmost double its passenger total from 
60,707 to 112,000 this vear. Of the 
total for 1960, some 88,000 are expected 
to arrive and depart New York and 
the other 24,000 at Chicago and San 
Francisco. Monthly capacity at peak 
this year will total 7,776 seats, up from 
5,796 in each direction. All service is jet 
this year except a weekly average of two 
extra sections out of New York. Bocing 
707-420 service began Mar. 17 at 
New York, May 14 at San Francisco 
ind May 16 at Chicago. Configuration 
is 120 economy, 24 first class. Luft- 
hansa handled 15 charters last vear, 
estimates a total of at least 30 for 1960. 
e Pan American World Airways carried 
335,593 scheduled transatlantic passen- 
gers last year. This total, added to that 
of BOAC, the only other jet operator 
during most of last year on the Atlantic, 
exceeds half a million, so the two car- 
riers between them handled more than 
half as much traffic as all the car- 
riers handled just two years earlier. 
Pan American estimates an increase of 
15% this year. Peak weekly seats last 
vear totaled about 10,400 both ways, 
ind will increase about 15% this sea- 
son. Of the 1960 capacity, 90% will 
be jet. PanAm operates its own 707-320s 
ind DC-8s and some TWA 707-320s on 
the Atlantic. Maximum configuration 
of the aircraft is 93 economy and 32 
first class. PanAm expects to do about the 
same amount of charter business it did 
in 1959, when charter passengers totaled 
18.615. 

¢ Qantas Empire Airways is offering 
184 seats eastbound a week in 707-120s 
this summer. Last season the two 
weekly flights were made with 60-pas- 
senger Super Gs. Configuration of the 
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jets is 60 economy, 32 first class. No 
charters are planned. 

e Swissair expects a 30% increase over 
its 1959 total of 22,966 transatlantic 
passengers. Peak weekly eastbound ca- 
pacity last vear was 900, will rise to 
1,380 this year with nine DC-8 flights 
and four DC-7C schedules. Swissair’s 
jets began service May 30, delayed from 
May 6. Configuration is 92 economy, 
28 first class. No estimate of charter 
activity was made. 

e Sabena Belgian World Airlines looks 
forward to at least a 40% increase in 
scheduled business over last year’s 
54,010 passenger total. Weekly peak 
capacity will increase from 1,596 to 
2,016 eastbound seats. Capacity is now 
all-jet. Sabena put its 707-320s on the 
Atlantic route in January. During the 
peak season, they wil. provide 124 econ- 
omy and 18 first class seats each, a total 
of 142. Non-peak configuration is 96 
economy and 34 first class. Charter 
business last year totaled 3,296 passen- 
gers in both directions. Prediction for 
1960 is 4,000 

e Scandinavian Airlines System expects 
a 15-20% increase over its 102,586- 
passenger 1959 total. Eastbound capac- 
ity will total 2,975 seats in a peak week, 
a 30% increase. Of the 1960 peak 
capacity, 56.2% or 1,673 seats will be 
in jet aircraft. SAS had planned its first 
DC-8 service Apr. 8, actually put them 
on the route May 1. Configuration is 
92 economy, 28 first class. Bv fall, the 
transatlantic SAS operation will be all- 
jet. The carrier handled 76 charter 
flights last year and expects the total 
to be about 150 in 1960 

e Trans World Airlines, jetless on the 
Atlantic during most of 1959, carried 
145,587 passengers during the year 
The total will leap to 250,000 in 1960, 
TWA estimates. This year’s peak weckly 
capacity will be 10,024 seats in both 
directions—88% jet—compared with 
6,182 in 1959. TWA’s 707-320s pro- 
vide 102 economy and 28 first class 
seats. Charter trafic totaled 102,097 
passengers last year, of which 88% re- 
sulted from the MATS contract noted 
ibove. This vear, the airline expects 
much less charter activity 

e Trans-Canada Air Lines predicts a 
79,935-passenger transatlantic total in 
1960, up from 64,389 last vear. First 
Rolls-Royce Conway-powered DC-8 
service on the route was June 1. Con- 
figuration is 99 economy, 28 first class 
Last year’s peak weekly capacity, with 16 
Super Constellation flights, was 1,136 
seats each way. This year, with cight pis 
ton and seven jet schedules, the total 
will increase to 1,463. For the vear, jet 
will provide 77.8% of TCA’s first class 
capacity and 57.2% of its economy 
capacity on the North Atlantic, or 
60.8% of both classes. TCA operated 
33 charters on the route last vear, but 


44 


has none scheduled for 1960. The 
Canadian airline this year is operating 
under an agreement with BOAC calling 
for integration of schedules between 
Canada and the United Kingdom and 
some ticketing and ground handling 
cooperation. 

The remaining three IATA carriers 
on the North Atlantic will not operate 
jets this vear. Canadian Pacific Air 
Lines, now flying the run with Britan- 
nias and DC-6s, expects first delivery 
of its Conway-powered DC-8s early next 
year. E] Al Israel, now operating Britan- 
nias, has ordered two 707-420s for de- 
livery next spring, with an option for 
one more. Service is expected to begin 
on the Atlantic in July. Iberia, the Span 
ish airline, now using Super Constella 
tions, is expected to order DC-8s for 
1961 delivers 

Loftleidir Icelandic Airlines, sok 
scheduled non-IATA carrier on the 
North Atlantic, expects a 15% increase 
over last year’s total of 30,000 pas 
sengers, Loftleidir bought two DC-6Bs 
from Pan American, and these 80-pas- 
senger aircraft this vear have replaced 
Loftleidir’s 60-passenger DC-4s. Nego 
tiations are under way for a_ third 
DC-6B from PanAm. Frequency is 
eight schedules weekly in each direction 
Loftleidir’s round trip fare averages 
about $100 less than the IATA econ- 
omy rate between the U.S. and Europe 
Seat pitch is 38 in. instead of 34 in 
The airline reports such heavy demand 
for space that no-show seats are largeh 
ibsorbed by standbys, who report to the 
ticket counter all set for a trip to 
Europe but without confirmed space 
Charter competition doesn’t bother the 
low-fare Icelandic carrier; often, it re 
ports, parties inquiring for charter ac 
commodations are sold on Loftleidir 
service instead 

Some of the supplemental carriers 
who operated commercial transatlantic 
charters have pulled out of the market, 
being busy with military work or else- 
where, but others are in it even mort 
heavily this year. For example, U. S$ 
Airlines reports 25 charters 
books for 1960. whereas 
last vear the total was 10 
this year is largely 98-passenger DC- 
6Bs, upgrading last vear’s preponder- 
ince of DC-4s 

Capitol Airways expects to operate 
60-75 charters this year, doubling its 
1959 transatlantic total. Capitol savs 
it has had to turn away about 50 char- 
ter requests this vear for lack of equip- 
ment. Equipment this year includes 
idditional 110-seat Super G Constella- 
tions 

Flying Tiger Line, scheduled cargo 
COMMMCcT 


Overseas 
now on its 
E.quipment 


carrier which was big in the 
cial passenger charter market several 
years ago (AW June 2, 1958, p. 28), 
has phased out this business on the 


North Atlantic. In 1957, Flying Tiger’s 
revenues from this source totaled more 
than $4 million; last year the figure 
was less than $1 million, and for 1960 
it will shrink to less than $4 million, 
according to the airline. 

The greatly increased charter ac- 
tivity of the IATA carriers is 
accompanied by some misgivings. Some 
airline officials say that charter book- 
ings, In some Cases, represent commit- 
ments made because of anxicty about 
filling the swollen scheduled capacity 
The aircraft, as it turns out in some 
cases, could have been booked full on 
the higher-paying scheduled runs. Oc- 
casional jet charters are being flown 
this summer, At least one airline has 
been forced to liberalize its charter 
policy to meet the charter competition 

One official complained that “charter 
wholesalers” are springing up, trying 
to buy up big blocs of charter space 
groups. He cited one deal 
where a West Coast operator was 
negotiating for $14 million in charter 
space: In some cases, this official said, 
travel agents were making up their own 
charter tours and selling them—a prac- 
tice strictly against the rules 

Infractions of the requirement that 
charter groups be legitimate members 
of bona fide organizations have been 
reportedly prevalent for some time 
And over-all, while charters offer flexi- 
bility to the airlines in using their 
equipment they present some- 
thing of a competitive threat to the 
own higher-priced scheduled 


for various 


also 


carriers’ 
SCTVICCS 

Continuing boom in the scheduled 
business is attributed to these factors, 
among others: continued prosperity in 
the U. S. and in Europe; the 1960 
Olvmpics as a stimulant to European 
travel; continued presence of U. § 


troops overseas, which brings visiting 


Visit USA 


cumula- 


relatives from the U. S.; the 
in 1960 promotion here; th 
tive effect of promoting the cconomy 
fare: and, of course, the traffic-stimula- 
ting effect of the jets themselves, which 
give the two or three-week vacationer 
idditional time to visit his destination. 


Sir Matthew Slattery 
To Head BOAC Board 


London—Minister of Aviation Dun- 
can Sandys has confirmed appointment 
of Rear Adm. Sir Matthew Slattery as 
chairman of British Overseas Airways 
Corp. (AW Apr. 4, p. 39), replacing 
Sir Gerard D’Erlanger 

Chairmanship, which has previously 
been part-time, now will be full-time 
ind salary has been raised to $23,800 a 
vear, with a $2,800 expense allowance, 
from the previous salary of $14,000 with 
similar expenses. 
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Airline Officers Salaries Filed With CAB 


Washington—F ollowing is a list of Ozark Air Lines, Inc-—F. W. Jones, i shares of common stock; M. A. King, vice 
. a . - man of the board (effective 10/16/59), $ president—sales, $11,600.04 salary, $6,147 
local service airline officers’ and direc- 783 salary. $900 director's fee, $ expenses and £6 shares of commen Gteck: 
tors’ salaries, bonuses and indirect com penses and 459,867 shares of common E. R. Dahl, treasurer, $11,000.04 salary, 
. L. Hamilton, chairman of the board r $821 expenses and 200 shares of common 
pensation, expenses and stock holdings president (resigned effective 8/5/59), $ puclt ¢ 4 A; ieee: eles dnnatienhntienaee 
for the year ending Dec, 31, 1959, as salary, $450 director's fee, $1,777 exp (entered office 5/12/59), $11,467.74 salary, 
; : and no stock; J. H. FitzGerald, pr« nt $527 expenses and no stock 
reported to the Civil Aeronautics Board. S00 fi Bin Cftective 10/18/59). $ A oe gga eed gpa enh ik 
: salary as vice president from 5/1f talary D. T. O'Shea, no expenses and 
North Central Airlines, Ine-—H. N. Carr, 10/16/59 and president from 10/1¢ t 1,162 shares of common stock: W. B. Smal- 
president, general manager and director 12/31/59, $6.750 salary as general n ‘ lin, no expenses and 100 shares of common 
$40,000 salary, $800 director's fee, $4,425 ex- $225 director's fee, $2,207 expense stock: H. 8. White, £57 expenses and 100 
penses and 53,300 shares of common stock ; 1,000 shares of common stock: A. G. Heyne hares of common stock; W. Goetz, no ex- 
F. N. Buttomer, vice president-traffic and secretary (effective 10/16/59). $10. penses and 7,288 shares of common stock 
sales, $15,600 salary, $2,767 expenses and ary. $900 director’s fee, $12,900 les Following firms were paid for services 
5.250 shares of common stock; A. E. $208 expense und 40.000 shares of r rendered during 1959 T. Seamon. legal, 
Schwandt e president-industrial rela- atock $23.994 Grant Advertising, advertising, 
tions, $12°40 salary, $794 expenses and E. H. Green, treasurer and direct $220,932; Washington Emplevers. lecal 
3.675 shares of common stock; BR. H. fective 10/16/59), $2,083 salary, $90¢ newotiator, $6,852: Price Waterhouse & Co., 
Rendle, Sr., vice president-maintenance and tor’s fee, $557 expenses and 45,933 s! iccounting and auditing, $14.242 
engineering, £14,100 salary, $725 expenses common stock: 0. L. Parks Piedmont Aviation, Inc., (carrier did not 
ind 6.825 shares of common stock; A. D. salary, $675 director's fee, no pe ist bonus or indirect compensation, but 
Niemever lene resident-operations, $15 stock: E. W. Weaver. director (« isted director's fee in lieu)—-T. H. Davis, 
660 salary. “520 expenses and no stock 10/16/59), no salary, $900 director president, treasurer and director, $25,008 
i. Sweet vic president and secretary-treas- expenses and no stock; G. 0. Shaver lary, $4,829 expenses, 115.621 shares of 
urer, $14 salary, $755 expenses and 5,250 operations captain and directo é ommon stock and $50,000 in debt securi 
shares of common stock 10/16/59) $15,461 salary, $900 director tles Cc. G. Brown, dr., vice president ar 
4. P. Dow, assistant secretary (entered of $759 expenses and 114,710 shares lirector, $13,512 salary, $2,892 exnenses and 
fiee 4/1/59). 88.840 ealary, $6923 expenses stock ‘ 4. Bachman, direct loft +200 shares of common stock: H. K. 
and no stock \. E. A. Mueller, chairman of 10/16/59) no salary $900 direct Saunders, vice president and director, $16,- 
the board, $27,500 salary, $800 director's $2348 expenses and 14,950 shares of r 08 salary, $2,909 expenses and 4,225 shares 
fee, $9,971 expenses, 550,972 shares of com stock; J. P. Bradshaw, director f common stock: R. 8. Nerthingten, vic« 
mon stock and 48.289 shares of common 10/16/59), no salary, $2300 direct president and director (salary and ex- 
stock in name of others; W. L. Christensen, $135 legal retainer, $137 expenses penses charged to the General Aviation 
nccounting consultant and director, $2,400 539 chores of commman shock Division), $11,004 salary, $2.724 expenses 
salary $600 director's fee, $210 expenses Following rma were aid 1 6,100 shares of common stock; M. F. 
and 5,462 shares of common stock; G. F rendered iring 1959 Turney & Turney, Fare, secretary. assistant treasurer and 
DeCoursin, sales consultant and director, legal (1957 { $12.616; dames Batchelor lirector, $10,800 salary $1,741 expenses 
2.400 salary, $800 director's fee, $965 ex legal ser on 1955-1959). $1 "18 und 6.151 shares of common stock 7. We 
penses and 9,190% shares of common stock ; Pacifie Air Lines, Ine. ( d t Morton, assistant controller, $8,400 salary, 
A. L. Wheeler, vice president, general coun list bonuses or indirect co en $394 expenses and 200 shares of common 
sel and director, $27,000 salary, $600 direc L. Hayward, uirman of the ‘ stock: RB. N. Hanson, assistant secretary, 
tor’s fee, $7,034 expenses, 1.050 common salary, $2.058 expenses and 43! salary, expenses or stock 
K. B. Willett, director no salary, $700 of ¢ ymmon stock: 4d. H. Connelly, ‘ Following directors were not paid ex- 
director's fee, $380 expenses and 9,074 and director, $24,999.98 salary, $ f penses and were paid fees in lieu of a 
shares of common stock: C. B. Heed, direc penses and 146.7844 shares « slary G. E. Anderson, $100 fee and 100 
tor, no salary, $700 director's fee, $472 ex stock; W Koche, se retary nd l hares of common stock E. L. Davis, $150 
penses and 1,155 shares of common stock. no salary or expenses and 716 st fee and 8,036 shares common  stoct 
Following firms were paid for services ommon stock; F. L. Hendrickson E. L. Davis, Jr., $100 fee and 5,622 
rendered during 1959: Kiae-Van Pietersom- ant secretary nd director ne . of common stock: W. F. Dowd, $100 fee and 
Dunlap Associates, Inc., advertising, $336 expenses and 4.890 shares of comm t (00 shares of common stock; BR. W. Gard- 
706 Ray & Kay, s#tati«tical information T R wit ' : - of a —_ fee and 13.000 shares of common 
$10.009 Alexander Grant @& Ce., auditing , . chell, executive vice D esid ner, no fee anc 3 ares 0 ! 
$10,635: MH. L. Katehick, legal, $8,331: Im- director, $19,999.68 salary, $6,502 « stock; B. Gray, no fee and 10,000 shares of 
mell, Herro, Buechner & DeWitt. lezal, $18 and 1,400 shares of common stock ommon stock; C. E. Norfleet, $100 fee and 
418; Ferris & Co., Convair aircraft financ- R. EK. Costello, vice president——t ! 2.679 shares of common stock. 
ing, $56,500 $12,208.27 salary, $3,711 expenses ( Following firms were paid for services 


at 


shares 


First American Intermediate Range Boeing 720 
First American Airlines Boeing 720 intermediate range jet transport takes off at Boeing's Transport Division, Renton, Wash., powered 
by Pratt & Whitney J13C-7 engines. American has ordered 25 of the 720s, of which 15 are B-models, powered by P&W JT3D turbo- 
fans (AW Jan. 4, p. 37). First 10 eventually will be retrofitted to turbofans. Plane enters service this summer, carrying 98 passengers. 
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Allison Prop-Jet Convair certificated for commercial service by Federal Aviation Agency 


The Allison Prop-Jet Convair met or exceeded all requirements by the FAA as well as guazantees by 
Allison during the grueling tests for certification. 


This jet-age aircraft with time-proven power plants and airframe gives 
airline and corporate operators: 


35 0-mph cruising speeds 


(80 mph faster than piston Convairs) 


3,000 fom rate of climb at sea level 


(triple that of piston Convairs) 


53,200 pounds maximum take-off weight 


(3 tons more than piston Convair 340’s) 


50,670 pounds maximum landing weight 


(over 2 tons more than piston Convair 340’s) 


4180 feet of runway required for maximum take-off weight 


(470 feet less than required for piston Convair 340’s) 


‘| 
up to 30 O faster block speeds than piston Convairs 


Lake Central Airlines has ordered 5 of these nearly six-miles-a-minute Allison Prop-Jet Convairs 

— with an option for 10 more —and will introduce them this year, bringing its passengers the fastest 
scheduled Local Service in America. 

Six air-minded companies have ordered corporate versions and soon will speed their busy executives at 
jet-age speeds across the country in Allison Prop-Jet Convairs. 

Want to know more about this best buy of the jet-age? Then call or write us on your letterhead. Our Sales 
Engineering team will prove to you the economic and timesaving features of the Allison Prop-Jet Convair. 


WLLISON PROP-JET POWER 


ALLISON DIVISION OF GENERAL MOTORS, INDIANAPOLIS, INDIANA 
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High-temperature 
motor requirements iL 


New Airborne 
HM420 Type is 
operational to GOO°F 


Newest in Airborne’s line of special 
motors, the HM420 Type is de- 
signed for an ambient temperature 
range of —65° to +600°F. Origi- 
nally developed for the compo- 
nentry of a Mach 3 aircraft, it is 
now Offered to the electronics indus- 
try in general — both for its par- 
ticular characteristics and as an 
indication of Airborne capabilities 
in the high-temperature motor field. 


In basic design the HM420 is sim- 
ilar to motors built to operate at 
maximum temperatures up to 
250°F. In materials of construction 
it is radically different. Ordinary 
copper wire windings, for example, 
oxidize and deteriorate above 
400°F, and standard wire insula- 
tion coatings have negligible life 
at 600°F. Thus nickel-clad copper 
wire is used, insulated with glass 
impregnated with a specially devel- 
oped high-temperature additive 
Analogous problems have been 
solved in the case of bearing 
material, stator plating, soldering. 
etc. — to assure utmost reliability 
at elevated operating temperatures 
Whatever your needs in special 
motors — a-c or d-c — Airborne 
offers capabilities to meet a wide 
variety of design requirements, 


CURRENT / Past (amrey 


TOTa. GUTPUT POWER (mF) 
z 
TOMOUE (OL 
o 


wOTO® SPEED (Rem) 


General Engineering Data — Airborne 
HM420 Type High-Temperature Motor 


Rated Voltage and Frequency: 115/200 
volt, 3 phase, 400 cycle induction motor 

Life: 20 hr. minimum @ +600°F, pius 
380 hr. @ +100°F 

Altitude: Sea level to 125,000 ft. 

Envelope: 2 in. diameter, 4 in. long 

Heat Shock: 150°F/min 

Rated Speed: 12,000 rpm 

Rated Hp. .050 

Duty Cycte: 1 min. on, 10 min. off 

Weight: 1.75 ib. max. 


particularly where weight and bulk 
are critical factors. Write or phone 
any of our offices. New Product 
Bulletin PS-8A is available on 
request. 


Engineered Equipment for Aircraft and Industry 
AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY - 


Offices in Los Angeles and Dallas 





rendered during 1959: Kilpatrick, Ballard 
& Beasley, legal, $28,072; Liller, Neal, 
Battle & Lindsey, Inc., advertising, $242,- 
620: Wemble, Carlyle, Sandridge & Rice, 
legal, $6,290; Ernst & Ernet, audit, $6,090; 
Carolina Securities Corp., fiscal, $10,000 

Southern Airways, Inc., (carrier did not 
list bonuses or indirect compensations) 
F. W. Hulse, president and director, $25,000 
salary, $5,809 expenses, 36,019 shares of 
common stock and 2,000 shares of common 
stock in name of others; G, Hall, vice 
president-sales (entered office in May, 
1959), $12,000 salary, $3,372 expenses and 
no stock; W. 8. Magill, Jr., vice president 
operations, $16,800 salary, $958 expenses 
ind 800 shares of common stock 

G. F. Estey, secretary and treasurer, 
$12,462 ealary, $902 expenses and 1,521 
shares of common stock; C. H. D. Tarrer, 
treasurer, $10,654 salary $162 
expenses and 325 shares of common stock 
C. A. Beasley, Jc., assistant secretary and 
director, $2,400 salary, $200 expenses and 

500 shares of common stock; 1. F. Jones, 
vice president and director, no salary, $79 
expenses and 3,167 shares of common stock ; 
W. B. White, Jr., assistant secretary and 
director, no salary, $250 expenses and 532 
shares of common stock. 

Following directors were not 
salary I. Allen, Jr., $250 expenses 
shares of common stock and 500 shares of 
common stock In name of others; J. M. 
Atkins, $120 expenses and 220 shares of 
common stock; A. J. Branial, $197 expenses 
and 2,600 shares of common stock RB. BE. 
Orr, $250 expenses and 1,000 shares of 
ommon stock in name of others; F. D. 
Sehas, $150 expenses and no stock; KE. U. 
Beneke, $150 expenses and 1,000 shares 
of common stock In name of others; H. P. 
Johnston, $212 expenses and 2,500 shares 
of common stock; G. G. derdan, $200 ex 
venses, 2.1664 shares of common stock and 

6664 shares of common stock in name of 
others; W. H. Smith, $227 expenses and 
00 shares of common stock: Bg. B. 
Stephens, $150 expenses and 1,495 shares 
f common stock; Gen. B. H. Weeten, $250 
expenses and 6,290 shares of common stock : 
A. F. Irby, Jr., $100 expenses and 3,300 
shares of common stock 

Following firms were paid for services 
endered during 1959 Kilpatrick, Ballard 
& Beasiey, legal, $21,552 Fisher, Phillips 
& Allen, lewa!l, $5,693: Braet & Benet, audit- 
ing services and consultant, $12,750 

West Coast Airlines, Inc., (carrier did not 
list bonuses and indirect compensation and 
did not list which officers are director«) 
N. Bez, president, $18,000 salary, $3,622.95 
expenses and 50,793% shares of common 
stock Ee. B. Cede, vice president, $12.4600 
ealary, $1,296.58 expenses and 494 shares 
of common stock; L. J. Hawkinson, secre- 
tary-treasurer, $14,400 salary, $1,987.47 ex- 
penses and 55 shares of common stock; 
K. N. Laerin, arsistant treasurer, $8,457 
salary, $499.19 expenses and no stock: T. RB. 
€ reson, ce president, $10,700 salary, $2.- 
expenses and 262 shares of common 
stock H. F. Scheurer, vice president, $15,- 
150 salary $2,014.71 expenses and 106 
hare of common stock 8. KR. Severtseon, 
lice president, $14,400 salary, $1,087.61 ex 
enses and 150 shares of stock: 8S. M. Selby, 

‘ president $12,000 salary $1,783.87 
stock 
ers were not listed as hav- 
Cal- 
common 


issistant 


paid a 


53,7664 


470.60 


expenses and n 
owing offi 
en paid a salary or expenses: W 
ce president, 9.523 shares of 
4. W. dohnaton, assistant secretary, 


lowing directors were not paid a salary 
mes M. K. MacDonald, no stock 
Gundersen, 7,600 shares of common 
FE. K. Bishop, 1.961 shares of common 
D. Hogue, 750 shares of common 

tock G. Dann, Jr., 1,500 share 
tock; T. E. Robinson, 2,000 shares of 
! on stock D. G. Graham, no stock; 

Fr. L. Anderson, no stock 

Following firms were paid for service 
lered du Peat, Marwick, Mit- 
ehell & Co., audit services, $17,000: Leasure 
& Pendleton, legal $10,999.97 (iraham, 
(ireene, Howe & Dunn, legal, $27,946.02; 
Henry Becken & Associates, consultants 
$13,931.91 Washington Employers, Ine., 
abor consultants, $7,252.23; Ernst & Ernet, 


ne 1959 


consultants, $7,815 
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Moscow Now Has Second 
International Airport 


Sheremetyevo International Airport is the 
secondary gateway to Moscow, after Vou 
kovo Airfield. Sheremetyevo handles flights 
of the inter-republic airlines of the Soviet 
Union, and Acroflot flights from the north 
em regions of the Sovict Union (above) 


Sheremetvevo became an international air 


port June | when it began handling flights 
from London, Paris, Peking, New Delhi 
Warsaw, Budapest, Berlin, Prague, Vienna 
Sofia, Kabul, Copenhagen, Helsinki and Am 


sterdam. Sheremetyevo terminal is at right; 


the control tower is below. 














AIRLINE OBSERVER 


> Trunkline common stocks listed on the New York Stock Exchange reacted 
sharply last week to Civil Aeronautics Board announcement of a passenge1 
fare increase. On the dav following the announcement, Delta Air Lines rose 
2%, United Air Lines climbed 22. Volume of American Airlines shares 
traded was particularly high, and American posted a 14 gain. Eastern Air 
Lines rose 14 despite pilots’ work stoppage. Activity in trunkline issues was 
accelerated by an advisory investment service recommending Delta and 
American as “stocks for action.” 


> Airlines continue to hold tight control on seat capacity despite increasing 
number of turbine aircraft being introduced into scheduled service. As a 
result, load factors remain firm with only slight changes in April and May 
load factors compared with the same periods last year. 


> Cause of failure of number two hydraulic system of the Delta Air Lines 
Convair 880 turbojet transport which was forced to return to New York 
International Airport shortly after takeoff several weeks ago (AW June 6, 
p. 38), has been found to be fatigue failure of a T-fitting which leads into 
number four engine. Fix now is being worked out by Convair. Number twe 
system was supposed to take over hydraulic job when the number one system 
of this airplane suffered a hvdraulic line failure. Number one system pul! 


power from pumps on numb one and two engines, number two svstem 


from engines three and four 


> Soviet Russia is considering construction of its first monorail transportation 
line between southwest Moscow and Vaukovo Airport. The monorail cars 
would help handle an expected “fourfold” increase in Vnukovo’s passenger 
trafhe following completion of the field’s first stage of reconstruction, now 
under way. 


> AiResearch Aviation Service Division of the Garrett Corp. plans to estab 
lish a terminal for use of supplemental carriers serving Los Angeles Interna 
tional Airport. Complete services will include ticket counters, passenger 
lobby, customer parking area and ramp space. Turnaround and mainte 
nance crews will be provided. Terminal will be developed on a nine-acrc 
tract which AiResearch holds under lease from the city of Los Angeles. First 
contract for use of the projected facility, expected to be available for servi 

this fall, has been signed by Hawaiian Airlines for its nonscheduled trans 


pacific charter flights. 


> Air Force has ordered five Lockheed JetStars for use in checking airways 
and communications facilities. The aircraft will be operated on flight paths 
aud approaches in terminal control areas flown by larger turbojet aircraft as 
a means of maintaining a continuing check on the accuracy and reliability 
of navigational and radio air traffic aids. 


British Air Registration Board has approved a 2,000-hr. time between 
major overhauls for the Rolls-R Mk. 524 turbojet engine powering th 
de Havilland Comet 4 and Sud Aviation Caravelle transports which 15 


lines are flying or have ordered 


> Pan American World Airways began direct service from Baltimore’s Friend- 
ship Airport to Paris last week with inauguration of twice-weekly round trip 
flights with Boeing 707-320 turbojet transports. 


> Chances are strong that procedures proposed by Sen. Jennings Randolph 
(D.-W. Va.) designed to accelerate Civil Aeronautics Board cases involving 
the substitution of local operations for trunkline flights will draw 
strong support from the Senate Interstate & For ign Commerce Committce 

Sen. Randolph proposes that the Board set this standard for such cases: if a 
1c round trip flight daily between two points, 
? 


v be suspended and replaced by a local 


at notice and hearing are essential to such 


trunkline is operating but o1 
such service should automaticall 
service-carrier. Boasd is arguing f1 
cases and that no determinable ground rule can be established for all case 


] 
i 








SHORTLINES 





> Alitalia, the Italian airline, has signed 
lir-sea agreements with American Ex- 
port Lines, Inc., and Cunard Steamship 
Co., Ltd. The agreements make it 
possible for transatlantic travelers to fly 
to or from the U. S. on the carrier's 
Douglas DC-8 turbojets and return on 
the steamship carriers’ flagships 


> Civil Acronautics Board has ordered 
Northwest Airlines, Pacific Northern 
Airlines, Pan American World Ainwavs, 
the Postmaster General and the Depart- 
nent of Defense to show cause why the 
Board should not set final militar 
rdinary (non-air mail) mail rates for 
certain Pacific routes of 27.3 cents per 
ton-mile. The areas covered would in 
clude routes between co-terminals S« 
ittle/ Portland and Anchorage, Alaska 
ind points in Japan, Korea, Okinawa, 
laiwan, the Philippines and Hong 
Kong 


P Iberia Air Lines of Spain has estab 
hed special telephone numbers con 
vecting Albany, Buffalo, Rochester 
Schenectady, Svracuse and Trov, N. ¥ 
Hartford and New Haven, Conn.; and 
Providence, R. [., with the Spanish state 
iitrline’s offices in New York. Caller 
dial the special number for information 
n flights on Iberia’s transatlantic route 


> International Civil Aviation Organiza 
tion has admitted Kuwait as its 78th 


member nation 


> Los Angeles Board of Airport Com 
nissioners has awarded a $2,005,719.10 
ontract to J. E. Haddock, Ltd., for 
paving of aircraft apron areas at the 
Los Angeles International Airport's new 
terminal complex. The contract calls 
for more than 4 million sq. ft. of con 
rete and asphalt. Federal Aviation 
Agency has granted the project $1,299, 


706 as the federal government's shar 


P United Air Lines will begin daily 
round trip Boeing 720 service between 
Chicago, Denver and Los Angeles Jul 
5. On July 8, United will begin using 
the 720 airliner on daily service between 
Seattle/Tacoma, Portland, San Fran 
cisco and Los Angeles. The Boeing 720 
flights: will be in addition to dail 
Douglas DC-8 service on these two 
routes. United has ordered 25 of th 
medium-range Boeing airliners, 18 of 
which are scheduled for delivery befor 
the end of 1960, with the remaining 
even scheduled for delivery in 196] 
Che 720 airliners will have first class and 
ur coach seating configurations ranging 
from 99 to 105 passengers. 
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OFFICE OF THE PRESIDENT « THE 


MEMO TO MICHAEL: 


KAMAN AIRCRAFT CORPORAT IN 


* BLOOMFIELD, CONN, 


Your recent letter to the company has been 
brought to my attention. Iam particularly interested 


in this paragraph, 


ww tury thee cond 
ONY 


w “ye tale ‘rahe A 
“ON valk, 


WA sy/ K 
4 OMY NK fe wi WANA, 


re 
ADAMO Cirgnawtial, 
QD € : 

Cay rntey uf ny molly 


AWLL, ALD Ant 


vr 
NATIONAL 
DEFENSE 


KAMAN 


IS 
PART 
OF 
THE 
PLAN 


+*Facsimile of o letter to the compony 


Michael, I certainly hope you 

keep your desire to make a 

career in aviation. In my opinion it is 
one of the most challenging opportunities 
for the young men of America. 

The helicopter industry, and aviation in 
general, is helping to keep our country 
strong and we look forward to the 

help that boys like you can give when 
your time comes. The backbone of 

the aircraft industry is the engineer. 

We will always need good engineers with 
imagination and vision. You have 

that vision now. Please keep it. 

I'm sure that you can count on your 
mother's support when you are ready 

to take your place among the other 
young men who are playing a vital role 
in a vital industry. 


Sincerely, 


heanlhs At lamin 
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MARQUARDT PAT-C* SYSTEM 
MAKES POSSIBLE 
PRECISION SPACE CONTROL 


New control gives 3500 to 1 modulation 
and .OO1 pound-seconds impulse 


Orbit correction, station keeping and atti- 
tude control of a 24-hour surveillance satel- 
lite which must orbit in a fixed position 
24,000 miles above a predetermined point 
on earth, is but one unique application 
of PAT-C—position, attitude, trajectory 
control system—a development of The 
Marquardt Corporation’s Controls and 
Accessories Division. 


The PAT System is a highly responsive jet 
reaction control which controls the flight 
path, the position and attitude of a space 
vehicle as a result of intelligence inputs 
from the vehicle guidance system or ground 
control. The system is capable of providing 
the necessary corrective action based on the 
simple position and velocity error signals or 
will respond to the demand of complex 
guidance computers in the system. The 
thrust level can be adjusted over a range of 
3500 to one (or more in some cases) with 
the same set of rocket nozzles; proportional 
control of thrust from 0 to full thrust is pos- 
sible. Impulse imparted to the vehicle can be 
controlled accurately over a wide range 
down to a few milli-seconds in duration— 
with a one lb. thrust nozzle as low as 


Shown in photograph below — Marquardt 
engineers discuss a full scale mock-up of 
acomplete self-contained PAT-C unit de- 
signed for application to space vehicles, 


0.001 pound-seconds. In the attitude control 
mode, the PAT system can ma/ntain point- 
ing accuracies not possible with other sys- 
tems due to its low propellant consumption 
in limit cycle operation. 


In a typical case, an accuracy of 0.1 seconds 
of arc can be held for 1000 hours with 40 lbs. 
of propellant. 


iardt’s fifteen years of research, devel- 
nt and production has resulted in 
of-art advancements in a wide range 
ctronic, electro-mechanical, pneumatic 

| hydraulic controls and accessories. For 

mple, a pneumatic servo actuator is now 
ible for 1600°F service—and severe 
ar radiation environments. 


For additional information concerning the 
PAT-C System or other C & A capabilities, 
contact Dick Oblinger, Chief Applications 
Engineer-Controls and Accessories, The 
Marquardt Corporation. 


Engineers and Scientists experienced in 
these or related fields will find it reward- 
ing to discuss their career futures with 
Marquardt. Founded in 1944, Marquardt 
now has a staff of 5,000—two out of three 
are professional people. The company’s 
growth is a parallel to the atmosphere of 
challenge and rewarding accomplishment 
that has existed since the firm’s beginning. 


CONTROLS 


*POSITION—ATTITUDE—TRAJECTORY CONTROL SYSTEM 











Looking for a subcontractor with real servo ‘‘savvy'’? 


... THEN TAKE A GOOD CLOSE LOOK AT THE SERVO COMPONENTS DISPLAYED HERE 


As a subcontractor, CECO is equipped to handle specifications 
demanding production tolerances to 5 millionths of an inch and 
finishes to .5 RMS. Most of the servomechanism system compo- 
nents shown above were manufactured to just such specifications. 
High-precision square holes? Other unusual 

porting requirements? Assignments like these 

are considered routine in Chandler Evans sub- 

contract operations. 

Among the “tools” of CECO’s servo trade are 

Cavitrons, ultra-sonic cleaning devices and 
temperature-controlled, contamination-free as- 

sembly areas 

Components, assemblies and complete sub- 

systems can be fabricated with equal facility. 


For more detailed information on CECO facilities and 
subcontract capabilities, write Department M or call 
R. M. Campbell, ADams 6-0651 CONTROLS 


CHANDLER EVANS CORPORATION ¢ west Hartrorp 1, CONNECTICUT 


G. E. Schmitt Norman Sarchin K. L. Moan 
7046 Hollywood Bivd Boyd Building 305 Spitzer Building 
ood 28, Calif Mercer Island, Wash Toledo 4, Ohio 


HOllywood 2-1239 ADams 2-5950 CHerry 8-5791 


Hollyw 
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Extra Power Increases Saturn Reliability 


By J. S. Butz 
Washington—National Acronautics 
and Space Administration’s Saturn 
booster engine system will have an 
estimated 97% chance of completing 
its mission because of the spare engine 
power designed into its eight-engine 
cluster 

With the “engine-out” design ap- 
proach used on Saturn, the booster has, 
im ¢ffect, a spare engine. Booster mis- 
sion requirements are based on the 
thrust available from seven engines, so 
if any one of the eight Rocketdyne H-1 
engines fails in flight, the booster can 
still complete its mission. Using simple 
probability theory and current test data 
for the reliability of a single H-1 engine, 
the Saturn booster has a 97% prob 
ibility of completing its mission during 
the first half of its flight. This probabil- 
itv increases to 99.2% during the second 
half 

Each H-1] engine now has a demon- 
trated rehabilitv of 96.5% after a de 
velopment program of 830 firings and 
more than 40,000 sec. of running time 
Mission reliability of the cluster exceeds 
the reliability of a single engine because 
of the surplus power provided in the 
engine-out design 

Saturn booster can have one engine 
shut down immediately after launch 
ind another cut off half way through its 
normal two minute flight and still carry 
out its mission, according to enginecrs 
it Development Operations Division of 
Army Ballistic Missile Agency. This 
Army group designed the booster and 
will become the nucleus for NASA's 
Marshall Space Flight Center on July | 

Engine-out operational capability was 
Saturn 


“=r 
d IA 


necessary for the 
because there is only 
that all eight engines would 

properly during any given 
Surplus power was supplied to 
Two 


considered 
booster 
chance 

function 
flight 

fill the gap left by a dead engine 
major design features are required to 
make this concept work 
e Sensing systems, which 
trouble and automatically shut down 
malfunctioning engines before they 
cause an explosion or other catastrophic 


will detect 


failure 

e Completely independent engine units 
which are fed from common pro 
pellant tankage so that if any 
is Shut down during flight, the 
lant load will be completely consumed 
and no weight penalty of unused pro 
pellants will be imposed on the vehicle. 


CngZine 


prone! 
prope 
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ie FUEL PUMP; 


LOX PUMP 


COMPLETED H-1 engine shows accessory package mounted beside the combustion chamber. 
Further simplification planned for the engine will eliminate much of this package. 


Both of these features are being u ill of the other auxiliary systems on 
on the Saturn booster. Although th the engines Exhaustive analysis of 
are nine propellant tanks on | this type normally would be expected 
vehicle, they are interconnected to to give a lower reliability figure for an 
vent any propellant residue if ngine cluster than the figure reached 
engine should be stopped. Final vith simple probability theory using a 
tion of sense inci] round number to represent the relia- 
trouble in the H-1] engines has not | lity of a single engine. 
made but a study of this probk 
Some of the 
consideration 


gages, 


systems to 


Reliability Figure 


nearing completion 
under Ihere is reason to believe, however, 
that this may not prove true for the 
which m H-1 cluster of the Saturn. The Rocket- 
amplitude and rate of combust vne single engine reliability figure 
chamber vibrations in three pl ised on 830 development firings is re- 
turbine overspeed gages, gas gen garded by the company as conservative. 
temperature indicators, and instrun The 30 engine firings listed as failures 
to measure differential temperatu 1 this group include instrumentation 
well as engine malfunctions, and the 
the combustion chamber inlet levelopmental engines have more 
Thorough analvsis of Saturn b uxiliary systems of this type than the 
reliability which is in progress at NAS. perational engines will have. 
will take iccount not only ¢ Rocketdyne experience has shown 
reliability of the engines but als that only 4% of the static firing failures 
malfunction units, the ould have been catastrophic in flight 
systems used to transmit their w Ihe rest are termed “‘safe” failures and 
signals to the engine stop mecha mld not cause the mission to be 
horted if “engine-out” design were 


ing systems 
chamber 
vibration 


pressure combu t 


monitors 


the liquid oxygen between the ta 
into 
sensing 


the stop mechanisms themselv« 
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MAJOR IMPROVEMENT achieved in the Rocketdyne H-1 engines for the Saturn booster is in the starting mechanism. Full thrust on H-l 
engine builds up automatically after one start signal, while older engine (left) requires elaborate switching operations. 





used. On the basis of this experience, 
there is then less than a 1% chance 
that a catastrophic failure will occur 

during any Saturn booster firing 
Rehability will be higher in’ the 
second half of a Saturn booster flight 
because it will be possibl to shut down 
two engines during that period and 
still complete the vehicle's mission. 
Simple probability shows that there is 
1 2.2% chance that two of the engines 
will have to be stopped during any 
given flight, which raises the over-all 
mission reliability of the booster to 
99.2% after it has run approximately 

60 sec 
The only restriction on shutting 
down two engines is that three of the 
four gimbaling control engines must be 
operating during the whole flight. Pitch 
and yaw control can be maintained 1S 
long as one gimbaling engine in each 
axis is firing, but roll control requires 
two engines in at least one axis. If one 
engine on a control axis is dead, a 
switching arrangement is required in 
the autopilot to phase this control axis 
completely out when roll signals ar 
sent from the guidance system. In this 
case, roll control depends completely on 
the remaining control axis with two 
ENGINE MOUNT FOR - engines operating 

GIMBAL BLOCK Major penalty paid by using the en- 
gine-out concept is a reduction in 
launch gross weight and payload to 
make certain that the vehicle thrust-to- 
: weight ratio does not drop below about 
MORE THAN 30 H-1 engines for the Saturn booster have been delivered to Huntsville, Ala. 1.3, even if one of the engines stops at 
Production line for the engines in Canoga Park, Calif. is shown above. the moment of launch. If the thrust- 
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to-weight ratio, which is equal to the booster burnout velocity formerly hela 
acceleration rate in gs, drops below 1.3 Saturn Reliability in reserve can be used to increase the 

the vehicle leaves the pad so slowly that Estimat f over-all performance of the vehicle. 
the performance of current guidance semen Current version of the H-1 engine 
and control systems is wren Saturn engine system reliability est a development of the Rocketdyne en- 
In effect, the upper stages of Saturn mate is based on simple probabilit gines used in the Navaho booster and 
vehicles will be designed as though theory, using the H-1 reliability perform the Redstone, Jupiter, Thor and Atlas 
there are seven H-l engines in the ance of 96.5% reported by Rocketdyn: nissiles. The H-1 has less than a tenth 
booster and its maximum thrust is after 803 developmental firings. Mis the number of major components in 
about 1.32 million Ib., instead of the sion completion probability for the cight ny of these engines, however. This 
1.5 million Ib. scheduled to be available | engine cluster is raised from 75% reduction in the number of compo- 
with eight engines. This provides es- 97% through the spare power provided rents, plus the fact that components 
sentially a spare engine which will give with the engine-out design. This tot i ed on the H-1 hav e been under con- 
the vehicle a high acceleration and good engine system reliability estimate for t tinuous development for more than 
performance in the early flight stages first minute of flight can be obtained 0 years, has resulted in a very short 
If the spare engine has to be shut down, | adding these two factors: lead time for the engine. Rocketdyne 
the primary disadvantage will be a © Probability that all engines will oper was ordered to launch H-] development 
longer burning time so that the re ate properly: 75%. n September, 1958, and the first com- 
maining engines can consume the © Probability that one engine will mal lete prototype was tested the following 
whole propellant load. function: 22%. December. First delivery to ABMA 
As burning time increases, more On most Saturn missions now planned vas made in April, 1959, and the ninth 
energy is consumed overcoming grav- total powerplant reliability will increas was made in November, 1959. First 
itv. This results in lower burnout 2.2% after the first minute of flight be flight engine was delivered last January. 
velocity and reduces the distance the cause loss of a second engine can then Primary simplification achieved with 
vehicle can travel along any given tra- be tolerated. Probability that two «1 the H-1 engine was the elimination of 
jectory. This has been accounted for gines, only one of them a gimbaled the elaborate system of sensors, relavs 
in the over-all design of the Saturn control engine, will malfunction is 2.2 ind valves formerly needed to start a 
vehicles (AW May 9, p. 52), since the liquid propellant rocket and bring it to 
booster velocity and position along a fu'l thrust. This ladder start sequence 
hin ability of each engine in the clust can now be myth wong safely with- 











trajectory at burnout can vary wit 


relatively wide limits and the upper proaches 100%. Rocketdyne out the close regulation provided by 

stages will be used to achieve precision show that when the single eng ensors and pneumatic valves. Details 

in trajectory position and velocity ability passes 98% the use of on of the new start method are considered 
Early Saturn vehicle, which will have engine will provide a higher r t proprietary by Rocketdyne. 

two or three stages instead of the five than the use of two spares Co ' Further simplification of the H-] 

now planned for the final vehicles, will engineers believe that as liquid propel- engine is being investigated. The main 

have large performance margins during lant engines continue to be simpli! idea behind the present work is to 


the booster flight. This will raise their and the number of their component eliminate the gas generator which 
over-all reliability reduced, individual engines will drives the turbopump for the propel- 

Value of the engine-out or spare en- proach 100% reliability. As this ha lants. This would make the turbo- 
gine design will diminish as engine pens, there will be no need f 1y pump the only major moving compo- 
development moves along and the reli- spare engines, and the increment of nent on the engine. If this is done, 


X-15 Explodes During Ground Test 
Explosion of X-15 rocket aircraft June 8 at Edwards AFB, Calif., occurred during d test of Reaction Motors XLR-99 powerplant. 


Pilot Scott Crossfield was unhurt but the plane was damaged extensively. Preliminary estigation indicated that the blast came from the 
fuel tanks. North American Aviation spokesman said that the explosion may delay | X-15 program “two or three months.” 
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Within two years 
Ford will land 

a space vehicle 

\ ‘on the Moon 


A 300-pound Lunar Capsule containing scientific instruments 

will soon make a “rough” landing on the Moon. It will be carried 

by a larger spacecraft to a location about 25-miles from the 

Moon’s surface, then released. A retro-rocket will cushion its impact. The 
Lunar Capsule will transmit vital scientific data back to Earth for a 
month or more. This unique space vehicle will be the product 

of Ford Motor Company’s Aeronutronic Division. 








THIS LUNAR CAPSULE, 
now under development 
for NASA’s Jet Propulsion 
Laboratory, is one of 
many space-oriented programs 
now under way at 
Aeronutronic Division 
of Ford Motor Company. 
These programs—and many others 
related to advanced weapon systems and 
computer systems—are being carried out at 
Aeronutronic’s multi-million dollar 
Engineering and Research Center, 
in Newport Beach, California. 
They emphasize Ford’s rapidly growing role 
in meeting the needs of science and 
defense in the Space Age. 


A booklet describing Aeronutronic’s 
accomplishments and capabilities is available 
to you on request. 


AERONUTRONIC 


7 O74 
AERONUTRONIC DIVISION Tord fotor Company, DEFENSE PRODUCTS GROUP 


Ford Road, Newport Beach, California 


WEAPON AND SPACE SYSTEMS e COMPUTERS AND DATA PROCESSING SYSTEMS 
MISSILE RANGE SYSTEMS AND INSTRUMENTATION «© ADVANCED ELECTRON 


Career opportunities are open for engineers and scientists 
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the hot gas required to drive the turbo- 
pump would be bled out of the com- 
bustion chamber. Power to start the 
turbopump so that it could be operated 
in bootstrap fashion by the engine 
would come from a solid propellant 
charge. A solid propellant charge is now 
being used on the H-1 engine for start- 
ing the turbopump, and it has proven 
highly reliable. 

(he simplification and _ reliability 
improvement of liquid propellant rocket 
ngines which has taken place in the 
last few vears has made the use of very 
large space vehicles more attractive. 
This engine improvement has also 
brought a better understanding of the 
relative merits of using clustered or sin- 
gle chambered rockets for powering 
these very large vehicles. 

Ihe Rocketdyne position on this 
choice of powerplant types has been 
outlined by S. F. Iacobellis, supervisor 
of the systems evaluation unit at the 
Canoga Park facility. Comparing single 
chamber engines and engine clusters of 
equal thrust, the company believes these 
conclusions apply to engines of any 
thrust level: 

e Single engine has a higher ultimate 
reliability than the cluster. However, 
the use of a spare engine in the cluster 
can increase the reliability of the multi- 
chambered system to a value that is 
competitive with a fully developed sin- 
gle engine. 

e Cluster of proven or partially devel- 
oped smaller engines can be developed 
to an acceptable level of reliability in 
less time than an equivalent new single 
engine. For example, an eight engine 
cluster can be brought to 90% relia- 
bility one year sooner than a single 
engine if both projects have the same 
starting date. If the cluster is provided 
with a spare, it will reach a propulsion 
system reliability of approximately 95% 
two years before the single chamber 
engine. 

e Larger payload can be carried by a 
vehicle using a_ single chambered 
booster. Considering its normally later 
conception date, the single engine can 
be expected to incorporate advance- 
ments in the state-of-the-art. Because 
of these advanced engine characteristics 
ind lighter installation weight, a 10% 
booster payload advantage is predicted 
for a three stage liquid oxygen/RP-1 ve- 
hicle using a single chambered booster 
over an eight engine cluster with the 
same total thrust. 

¢ Development cost of the cluster sys- 
tem is much lower than that of a single 
engine. This is due primarily to the 
fact that the major.part of the develop- 
ment testing is accomplished at the 
smaller engine’s thrust level. On the 
other hand, the single engine will prob- 
ably have an advantage in production 
cost and over-all operational mainte- 
nance cost. 
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Scientists Study Space Pilot Automation 


By Erwin J. Bulban 


Brooks AFB, Tex.—Industry must de- 
velop complex mechanisms that can be 
implanted in astronaut’s bodies to help 
them to automatically adapt to radically 
new environments if prolonged manned 
space flights are to be feasible, observers 
attending a recent aeromedical research 
symposium at USAF’s Aerospace Medi 
cal Center here were told. 

As one of the speakers put it: “If a 
fish wished to live on land it could not 
readiiy do so. If, however, a particularly 
intelligent, unsatisfied fish could be 
found who had studied a great deal of 
biochemistry and physiology, and was 
a master engineer and cyberneticist and 
had _ excellent laboratories, this fish 
would be able to design an instrument 
that would allow him to go on land and 
breathe air quite readily. 

Possible approaches are almost limit- 
less, particularly during this period 
when many of the solutions are theo- 
retical, but they do indicate that medi 
cal technicians and industry are barely 
on the threshold of knowledge and 
abilities that will be required to meet 
the challenges of manned space opera- 
tions. 

Opening of new fields, new markets, 
even completely new industries un- 
known today will result from the re- 
search necessary to accomplish these 
goals, observers indicated. 


Exotic Approaches 


Suggestive of what the uninitiated 
would consider exotic approaches in 
which medical disciplines could play in 
space flight was consideration of alter- 
ing bodily functions to suit different 
environments. Once achieved by the 
long process of evolution, this can be 
done without alteration of heredity by 
suitable biochemical, physiological and 
electronic modification of man’s exist- 
ing mode of operation, according to Dr 
Nathan S. Kline 

One method, Dr. Kline said, would 
be to provide a mechanism that could 
be implanted in the astronaut’s body 
to provide injection of biochemical ac- 
tive substances at a biological rate to 
provide whatever balances man needs 
to overcome conditions encountered in 
the space environment 

The device would be self-regulating 
and function without the benefit of 
consciousness on the part of the sub 
ject—tied toe sensors that would signal 
the rate and type of injections to be 
pursued 

This continuous man-machine con 
trolled loop, operating as an adjunct to 
the body’s own autonomous controls, 
for example would make possible chang 
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ing these natural controls to the desired 
performance characteristics under vari- 
ous environmental conditions. For ex- 
ample, systolic blood pressure may be 


sensed, compared with a reference value 


dependent on space conditions encoun- 
tered and regulated by comparing the 
difference between sensed pressure and 
reference value and then the mechanism 
would control the administration of a 
suitable drug. 


Possible Applications 

Among other possible applications of 
such a system: 
e Assuming radiation is unavoidable and 
that drugs for protection against radia- 
tion damage are developed—a program 
now under way, Dr. Kline noted—sen- 
sors could respond to background count 
to trigger the self-regulating mechanism 
and administer the necessary drugs only 
during periods when they are indicated 
as necessary rather than continuously 
The entire system would be self-regu- 
lating and would require no attention 
on the astronaut’s part, leaving him 
entirely free to carry out other functions 
that could not be automatically regu- 
lated in this manner 
¢ Reduction of body temperature, util- 
izing enzymes and drugs acting on the 
brain center controlling temperature 
rather than by means of external re- 
frigeration, might be utilized to reduce 





Space Pilot's 
Nervous System 


Brooks AFB, Tex.—The human nerv- 
ous system, specifically the area in the 
brain, is the “key” to man’s role in space 
exploration, Dr. Clark T. Randt, direc 
tor of National Acronautics and Space 
Administration's new Office of Life 
Sciences, told several hundred military 
and civilian aerospace medicine observ- 
ers here recently at USAF Acrospace 
Medical Center. 

“The elaborate systems required for 
space flight,” he noted, “are all directed 
toward support of this critical 2% of 
the total body weight.” 

He described the astronauts’ prob- 
lems in a space capsule as being focused 
on altered sensory input resulting from 
weightlessness, isolation and  confine- 
ment, in a hazardous situation with a 
variety of essential tasks to perform. 
The environment effects on man’s clabo- 
rate sensory systems as they in turn 
modify neural activity underlying percep- 
tion, memory, orientation, thought, emo- 
tion, and motor output, assume priority 
for consideration, Dr. Randt noted. 











food and oxygen intake requirements. 
Hormone action could lower metabo- 
lism in the body, but maintain it in 
the brain so that mental activity could 
be left impaired, Dr. Kline suggested. 
Alternatively, the entire body might be 
cooled homeostatically, but the brain 
heated electronically, he added. 

For flights uf long duration—months 
or years—the crew and passengers might 
be maintained in a state of sleep, 
aroused by a special system in event 
flight conditions were in danger of pass- 
ing outside the safetv threshold, or de- 
tection apparatus could trigger wakeful- 
ness in event phenomena worth secing 
occurred. 

@ Oxygen requirements, which would be 
dificult or impossible to provide for 
lengthy flights and even a closed eco- 
logical system—being studied by many 
laboratories—is an awkward solution; 
ideally an apparatus designed as an arti- 
ficial lung might provide the answer 
Blood could be shunted through the 
pulmonary artery through a microsystem 
capable of reducing the carbon dioxide, 
adding appropriate quantities of oxygen 
and then returned to the pulmonary 
vein. Or a fuel cell process might con 
vert the carbon dioxide to carbon and 
oxygen, with the latter remaining in 
the blood stream, Dr. Kline theornzed 
Energy for such a system might be sup- 
plied externally from solar energy or 
from atomic processes within the system. 

These processes would not only make 
breathing unnecessary, but impossible; 
the mouth would only be opened for 
food intake and speech for limited px 
time. Alternatively, feeding 
could be intravenous 
e Fluid intake and output. balance is a 
major problem even with lowering of 
temperatures, Dr. Kline noted. An 
adaptive system to overcome this should 
be attempted, he believes. Basically, it 
might reshunt the urine after process- 
ing directly back into the bloodstream 
Problem in utilizing urine as a fluid 
source is the occurrence of urea amount 
ing to 25 or 30 grams daily. If the 
urine could be fed directly through a 
shunt containing urease, urea would be 
converted into carbon dioxide and am- 
monia. The former could cither be 
handled by the system mentioned above, 
1 substrate for conversion to 
oxygen by algae. The amount of carbon 
dioxide produced this way would serve 
is a good check on the adequacy of the 
kidney function, since the quantity of 
urca produced is stable 

Ammonia could be handled by using 
nitrifying bacteria with conversion to 
nitrates or nitric acid; the remaining 
filtrate could be treated with ion ex 
change resins and predetermined levels 


riods of 


OT SCTVC as 
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of blood sodium, potassium, chlorides 
and phosphates released to maintain 
ippropriate equilibrium in the body 
with respect to various functions and 
composittons of fluids and tissues 
Alternate systems are possible, but 
the one mentioned by Dr. Kline is 
considered portable to provide long pe 
riods of travel away from the space bas¢ 
The seven grams of feces produced 
daily by a fasting man (or 10-12 grams 
feeding was used) would 
metabo 


if intravenou 


be measurably less if lowered 


maintained. A minia 
turized tank 
produce carbon dioxide which would be 
described 


again passed 


lism could be 


sept could be used to 


handled in manner carhier 
residual fluid 
through columns and the filtrate con- 
the trace metals reinjected in 


yvstem 


could be 


taining 
the iscular 

Absence of breathing would conserve 
the substantial amount of fluid normally, 
lost in this process, so that replacement 
would be complete except for the small 
imount lost through surface evapora 
tion which could be minimized by r 
ducing body temperature and insulation 
by means of clothing or plastic coatings 
¢ To combat external temperature varia 
tions in space, and enable man to walk 
ibout unencumbered in an environment 
produces 


where lack of itmosphere 


extremes in sunlight and 
reflectance 
sorption imilar to that 
pace vehicle, might be attempted on 
the astronaut. Ideally, the hands and 
face should be protected directly—with 
lothing—so that they need 
A chemically regulated 
devised to produce 


tK mper iture 


hadow, control of and ab 


used on the 


out need for « 
not be encased 
vstem might be 
necessary changes in skin pigmentation 
Responsive to incident light, the process 
would pigmenta- 


maintain 


iutomatically adjust 
uch 
cle sired bod) 

¢ Improvement of natural mobility on 
the surfaces of other planets might also 
he improved Dr. Kline s1 ggcsts, by use 
of the 
bod\ 

tional 
held 

body temperaturs 
} ind for larger gravitational 


fion om 1 wav as to 


temperature 


closed loop tem for varving 


temperature dependent on gravita 
forces. For smaller gravitation 
than those found on earth, 


desirable 


1 low 
would be 
re nores 
than earth-normal tem- 
Drugs could be 
tablishing these desired conditions. A 
conjunc- 
controls, 


fields a higher 
perature useful in 
ervomechanism 
with bod 
higher 
perature as desired 
gravitational field 

e To combat psychotic episodes, it may 
be that no servomechanism could be 
designed to handle all the 
that might therefore the me 
chanism that release 
of necessar 
controlled 


THe mber 


working in 
tion homeostatic 
fields a than carth-normal tem 


by the prevailing 


conditions 
occult 
could 
drugs might have to be 
earth or by a crew 


trigger the 


from 


AVIATION WEEK, June 27, 1960 


Hercules Test Shows 
Anti-Missile Capability 
Washington—Nike Hercul 
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system 
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Vega Study Shows Early NASA Problems 


By Evert Clark 


hictor 
HISTOTY 


Washington—IThe 11 month 
of the Vega space vehicle program pro 
vides a management case study of the 
carly problems National Aeronautics 
and Space Administration faced in es 
tablishing the national space 
program and of the 
cess in meeting them. 

Vega’s history is a storv of 
enced management, interagency 
ies, the long delays inherent in gover 
ment decision-making and_ the 
influence of Soviet space achieve 
on U.S The bare 
this history is in a brief report prepared 
General Accounting Office for ‘the 
House Science and Astronautics Com 
mittee. It provides the rk for 
this study 

The space agency 
development of the Vega 
last December (AW Dec 
that similar payload 
vility of the Air | 
oped Atlas-Agena B vel 
reliability to be gained 
iwencies would use it 
B more desirable 

NASA left the impression that 
made own decision to cancel 
Vega. although this was the 
NASA did indicate 
ment of Agena B was bi 
development Vega, 
NASA’s knowledge—although 
the case 

Neither NASA’s explanation 
cancellation nor the GAO repo 
of the var steps 
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Vehicle 1 
Vehicle 2 
Vehicle 3 
Vehicle 4 
Vehicle 5 
Vehicle 6 
Vehicle 7 
Vehicle 8 


Source: General Accounting Office. 
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planet mission.” Centaur was due to 
be available to NASA in the period 
from 1962 through 1966 and to have 
50 to 100% more payload capability. 
GAO's report makes a point of the 
fact that Defense told NASA sometime 
in the December 1958-January 1959 
period that it had no interest in Vega, 
although the underlying philosophy of 
the NASA vehicle program was to use 
as few vehicle types as possible and to 
have them fired as many times as pos 
sible to gain higher reliability. NASA 
did not consider use by both agencies 
essential to success of the Vega program 
GAO also showed great interest in 
the origin of the Agena B program and 
implied strongly in its report that De- 
fense and the Air Force initiated the 
Agena B development almost immedi- 
ately after the vear-end talks with 
NASA about Vega, but without telling 
NASA what it was doing. This develop 
ment involved doubling the thrust of 
the Lockheed-Bell Agena stage, adding 
and changing the 


restart capability 


guidance system 

House committee Chairman Overton 
Brooks (D.-La.) asked GAO on Apr. 19 
of this vear to furnish all the informa 
tion it could on the Vega cancellation 
by Apr. 22. GAO took only one week 
to prepare its report but said the re- 
ults product of review work 
begun in January 1960 on certain 
ispects of the national launch vehicle 


program. 


wer i 


Lack of Communication 


Although the report puts consider- 
ibl< emphasis on the that 
Agena B was being developed almost 
concurrently with the Vega, it states 
that GAO could find no evidence that 
told NASA of the Agena B 
program's existence until late summer 
of 1959 

Industry sources contend 
Agena B was not fully 
considered a going development until 
the fall of 1959 The GAO report 
notes, however, that as early as Jan. 16 
of that vear day after Convair and 
GE. made their formal Vega proposals 
to NASA—USAF’s Ballistic Missile 
Division a contract change to 
Lockheed which included initiation of 
a “study and test program to investigate 
parameters and methods required to 
1 restart capability” for the 
engine Agena. The program 
was to include preliminary design and 
in altitude test program, GAO said 

On Apr. 10, 1959, ARPA ordered Air 
Research and Development Command 
to “modify the Bell-Hustler Agena A 
stage to obtain dual burning capability, 


conclusion 
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ipproved and 
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simplify guidance and control system, 
structural simplification such that pay 
loads of arbitrary shapes may be carried, 
ind increased carrying capacity.” At 
that time, a 60% tankage increase was 
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contemplated. By early June, ARP 
BMD and Lockheed had agreed 
double the Agena A tankage. 

Still NASA had no official knowle: 
of the Agena B plans, according t 
what NASA officials told the GAO 
vestigators. 

. . Development of the two 1 
vehicles did not represent the 
lated pursuit of two alternative 
proaches to better ensure suc 
GAO said “There no evi 
communication by the Department 
Defense to NASA of planning for At 
Agena B.” 


Was 


« 





se 


- 
a. 


The Agena stages were being de- 
cloped by BMD and its contractors as 
part of the WS-117L early warning 
ind reconnaissance satellite programs. 
Karly Agenas were being flown in the 
Discoverer series, boosted by Douglas 
[hor missiles to develop vehicles and 
hniques for WS-117L, NASA's 
Mercury man-in-space project and other 
ace programs 
It can be assumed that ARPA and 
\ir Force eventually might have needed 
start capability in the Agena for its 
in the Midas and Samos satellite 
grams, and that initiation of a stage 
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Minuteman Lowered in Silo for Tethered Firing 


Minuteman intercontinental ballistic missi 


test vehicle is emplaced in a silo at Edwards 


AFB, Calif., for a tethered launching conducted by Boeing Airplane Co. for USAF to 


ascertain the feasibility of single-hole silo 
test program were achieved after firing 8 « 
shots. This reduction in test launchings 


tallations for launching. All objectives of the 
f 18 scheduled tethered Minuteman test vehicle 
ved USAF $20 million, according to Boeing. 
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DIRECTIONAL 


ADAPTABILITY OF BASIC BENDIX 
GYRO STRUCTURE BYPASSES 
EXTENSIVE DESIGN EXPENSE 


There’s a good possibility that our 
family of miniature vertical, free, and 
directional gyros can save you money. 
That’s because they all have a basic 
gyro structure which—through proper 
orientation in case and proper selection 
of synchros, torquers, etc.—can answer 
many specific problems without the 
need of extensive design, development, 
and tooling cost. 

These flexible gyros are self-contained, 
require no erection amplifier, and are 
highly adaptable in Radar Stabilization 


Teterboro, N. J 


District Offices: Burbank and Son Francisco, Colif.; 
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VERTICAL 


BASIC WAY TO CUT GYRO COSTS 


Systems, Guidance Control Systems, 
Bombing and Navigation Systems, and 
other such uses. 

FEATURES: 

* Operating life—1000 hours. 
Weighs less than four pounds. 
Electrolytic switches insure precise 
erection, long service life. 
Normal erection rate is 2” /min. 
with fast erection up to 120° /min. 
Flexible mounting—hard mount or 
vibration isolation. 


To find out what these basic gyros can 
save you, write: 


Eclipse-Pioneer Division 


Seattie, Wash.; Dayton, Ohio; and Washington, D. C. 
Export Soles & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y. 














with the capabilities of the Agena B 
could have been a logical step in the 
development program. 

But the initiation of the changes in 
the Agena stage, without consultation 
or notification to NASA, was inter- 
preted by industry sources familiar with 
the Agena program as indicative of a 
desire on the part of Defense and 
USAF not to have a new civilian agency 
demonstrate a technical capability in 
space that USAF itself had not yet 
demonstrated. GAO obviously shares 
that opinion 

NASA, meanwhile, was demonstrat- 
ing an ignorance of the problem of 
launch facilities that it has since over- 
come, and an optimism with regard to 
development flight testing that it had 
to reverse within three and a _ half 
months after its first Vega flight sched- 
ule was formed. 

GAO said its report made allowances 
for the fact that NASA was only 
formed on Oct. 1, 1958, and “of course, 
had no experience as an organiza- 
tion in managing large development 
programs,” and for the fact that “space 
programs could be expected to en- 
counter unforeseen engineering prob- 
lems.” But GAO concluded that “the 
events which finally overcame the Vega 
program are not entirely explained or 
justified by the general circumstances 
existing in 1958 and 1959.” 


Schedule Slippage 


The Vega program lasted only 11 
Within 
months, NASA 

schedule at least three times 
in aggregate slippage in launch times 
ranging from seven months to 16 
months in the first. six 
table Vehicles seven and cight had 
been canceled at least a month before 


months seven of those 


revised its launch 


collec ting 


vehicles (sce 


the decision was made to abandon 
the whok program 

The first § hedule 
Apr. 4, 1959 « illed for launchings to 
begin in August, 1960, and continue at 
two month intervals through October, 
196] 

This schedulk ilreads was four 
months off target when it was created 
because NASA had failed to make satis- 
factory arrangements with Air Force for 
launching facilities, GAO said 

As early as Feb. 11, 1959, BMD 
Commander Maj. Gen. Bernard A 
Schriever had written to USAF Chicf 
f Staff Gen. Thomas D. White 
recommending another Atlas stand at 
Cape Canaveral, Fla., to handle USAF, 
ARPA and NASA needs. This request 
hould have inctuded the needs of the 
Vega program, which USAF already 
was aware of, although later events 
indicate it did not take Vega into 
iccount 

Three months later, Defense De- 
partment’s Ballistic Missile Committee 
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Seurce: General Accounting Office. 





San Eawdh, cece cccveseee Ede dbectberenece 


Comparison of GE Engine as Designed 
For Vanguard and Vega 
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approved the additional Atlas stand. 
A contract was entered into on June 10 
—four months after the recommenda- 
tion was made to Gen. White. 

Construction of an Atlas pad re- 
quires 18 months, which meant the 
new pad could not be used for a 
launching until December of 1960, four 
months after NASA had planned to 
launch its first Vega 

GAO said it was told that NASA and 
BMD met as early as January, 1959, to 
consider Vega launch facilities, but 
GAO could not find any documents 
relating to the meetings or any cor- 
respondence dated earlier than May 
14, 1959, in which NASA officially 
notified BMD of a firm proposal for 
Vega launch dates. 

This notification was a teletype from 
NASA to BMD asking it to quote a 
fixed price for eight modified Atlas 
missiles for delivery at the Cape “at the 
rate of one every two months starting 
June 1, 1960.” 

BMD “took sharp issue” with this 
request in its May 23 reply, GAO said. 
It said that it could deliver the boosters 
but this “cannot, repeat, cannot be con- 
strued as an indication of Air Force 
launch stand capability for the Vega 
program. It is strongly recommended 
that a meeting be held at BMD in the 
near future to discuss Atlantic Mis- 
sile Range Atlas launch stand capability 
and arrive at a mutually agreeable and 
supportable launch schedule.” 

On June 19, 1959, BMD sent an- 
other teletype pointing out that Decem- 
ber, 1960, was the first possible launch- 
ing date for Vega, calling attention to 
the “15 month Atlas booster lead time 
required,” and asking NASA to re-issue 
its procurement request to allow for 
these factors. 

“Any booster delivery schedule which 
is based on an earlier launch date is not 
considered realistic or acceptable from 
a booster programing standpoint,” 
BMD concladed. 

On July 24, 1959, NASA revised its 
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Vega schedule to reflect the launch pad 
problem. Seventeen days later, on Aug 
10, NASA revised the schedule for the 
second time, slipping the first launch 
ing by one month and separating all 
subsequent launches by three months 
instead of two. This “delayed the 
launching of the eighth vehicle an addi- 
tional nine months,” GAO said. 

This rescheduling stated no reason 
for increasing the cycle from two to 
three months, but GAO said NASA has 
explained since that “the basic reason 
was that it was overly optimistic to 
schedule development launchings of a 
new, complex vehicle at two-month 
tervals from a single stand. The addi- 
tional time for such a vchicle is nee 
essarv for the study of the data from 
cach shot and for making the indicated 
modifications to the succeeding ve- 
hicle.” 


Third Schedule 


Three months later, on Nov. 12 
1959, a third Vega schedule was drawn 
It slipped the first shot by another tw 
months, the second, third and fourt! 
by an additional month each, the 
by seven months and the sixth br 
months. Vehicles seven and eight ' 
canceled. 

The slippage in shots five and si 
been gradual. An interim JPL sch 
ule, prepared on Oct. 20, showed 
launching of vehicles five and 
June and September, 1962, which 
ready represented a slippage 
months from the August schedul 

“The best information we | 
GAO said, “ is that this delay result 
from an NASA decision to chang 
missions of these vehicles from a 
lite and a space probe, respectivel: 
‘lunar orbiters.’ The two-axis guida 
system used in vehicles one th 
four could not be used in the ‘lu 
orbiter’ missions, and it was nece 
to allow time for development 
more complex, three-axis system.” 
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What the GAO report does not point 
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AZIMUTH COUNTER 


Presents angular information in 1° 
increments. 


These lightweight digital display 
counters, featuring stainless steel 
types, are readily adaptable to fire 
control devices, aircraft and industrial 
instrumentation uses. Counter wheel 
numerals are ;,” high. They count in 
increments of 1° from 000° to 359° and 
repeat, with a cycle of operation 
infinitely repeatable and reversible. 
Available with either left-hand or right- 
hand input shafts. Request details. 


SOLENOID TOGGLE SWITCH 


Corrosion-resistant unit for severe 
conditions. 


Developed for the severe environ- 
mental conditions outlined in MIL-E- 
5272A, this small, lightweight unit 
consists of a miniature micro-switch 


| actuated by a toggle held in place by a 
| solenoid-operated detent. In case of 


circuitry failure, the manually-oper- 
ated toggle switch is returned to 
normal position automatically. Write 
for details. 


Manufacturers of 
GYROS * ROTATING COMPONENTS 
RADAR DEVICES + INSTRUMENTATION 
PACKAGED COMPONENTS 


Eclipse-Pioneer Division 


by 


Teterboro, N. J. 








out is that between the formulation of 
the August schedule and the Oct. 20 
change in missions for vehicles five and 
six, Russia had impacted one payload 
on the moon (September) and photo- 
graphed the moon’s backside with a 
lunar orbiter of its own (launched 
Oct. 4). 

JPL had for some time been press- 
ing for a space program that included 
more space “spectaculars’’—sound scien- 
tific experiments, but nevertheless ex- 
periments which took account of Soviet 
achievements and the loss in prestige 
they were costing the U. S. 

NASA headquarters, on the other 
hand, had been much more inclined to 
shy away from a “reaction” approach to 
Soviet space shots, insisting instead on 
pursuing a program that was planned 
and orderly, regardless of what Russia 
might do. 


Mission Switch 


Whether the switch in missions im- 
mediately after the two moon shots 
represented a prevailing of JPL’s point 
of view over the more conservative ap- 
proach is not known. But, since JPL 
had systems management responsibility 
for Vega as well as most of the payload 
assignment mission, it is considered 
quite likely that that is what happened 

Sometime before Nov. 9, 1959, 
NASA and JPL personnel decided to 
cancel the last two Vega shots and buy 


other Vegas in 1963 only if Centaurs 
were not ready. 

“It also was decided that the Vega 
would no longer be planned as pro- 
viding a two-stage satellite capability” 
and that JPL should prepare a new set 


of missions for the six remaining ve- 
hicles, GAO said. This apparently was 
another result of Soviet competition 

“The cancellation of vehicles seven 
and eight appears to have been in recog 
nition of the accumulated slippage, 
which had reached 16 months for ve- 
hicles five and six; a knowledge of the 
Atlas Agena B development; and the 
anticipated availability of Centaur,” the 
report said. 

As reported exclusively by AviaTION 
Week at the time of the final program 
cancellation (AW Dec. 21, p. 18), the 
Civilian-Military Liaison Committee 
and the National Space Council had 
discussed the competing systems before 
cancellation. This resulted in the Coun- 
cil’s order to Glennan to end the Vega 
program. 

CMLE& Chairman William Holaday 
wrote memorandums dated July 19, 
1959, to NASA Administrator T. Keith 
Glennan and to the Secretary of De 
fense proposing that Holaday’s staff 
review the national launch vehicle pro- 
gram, GAO found. 

On Sept. 8, Holaday informed the 
committee that the review was in prog- 
ress. On Sept. 30, he submitted a memo 
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to Glennan and to Defense in which 
the major recommendation was cancel- 
lation of the Vega second stage and its 
replacement by the Agena B. The 
House space committee was refused a 
copy of that memo on the grounds of 
executive privilege, but GAO obtained 
minutes of an Oct. 13 meeting of the 
CMLC which refer to the memo. 

The minutes give the first indication 
that the JPL 6,000-Ib. thrust engine 
was planned for use in the NASA ver 
sion of the Atlas-Agena vehicle. Al- 
though NASA has indicated several 
times that limited development of the 
JPL engine is continuing to advance 
the state of the art and for possible 
space use, it has not officially linked 
this engine to its use of the Atlas 
Agena. Payload comparisons presented 
to CMLC before Vega was canceled 
contemplated use of the JPL engine as 
a third stage on the Atlas-Agena. 

The JPL engine is to have a specific 
impulse of 303 sec., a nozzle expansion 
ratio of 20:1 and a burning time of 
250 sec. 

There is no indication as to when 
Holaday first became aware of the paral 
lel development of the Vega and Agena 
second stages. Although he obvioush 
considered them an instance of duph 
cation, many industry observers regard 
them as having been no more so than 
the Atlas and Titan intercontinental bal- 
listic missile programs, in which billions 
of dollars have been or will be spent to 
ensure that at least one ICBM was 
available when such a weapon was 
needed. 

Although the GAO report does not 
say so, Air Force initiated the compari 
son studies that Atlas-Agena 
had almost as much payload capability 
as the Vega vehicle. It also was USAI 
that pressed for consideration of the 
two vehicles by the CMLC and the 
space council, with the obvious inten 
tion that one should be canceled 

One of the strongest arguments ad 
vanced for the Agena B combination 
was that it had almost as much payload 
capability but with less weight. The 
difference, however, is some 12,000 Ib 
in 300,000 Ib., or 4% 

Cost would not seem to be 
in argument in favor of using the 
Agena stage, either. The Agena B de- 
velopment cost could have been written 
off partly to earlier development of the 
Bell Hustler engine to power pods for 
the Convair B-58 bomber, and _ partly 
to the engine’s use as the Agena A 
powerplant in the Discoverer series 
The GE Vega engine’s development 
cost could have been written off partly 
to the Vanguard program. Both have 
good records, the GE engine as a first 
stage powerplant for Vanguard and the 
Hustler engine as a Discoverer second 
stage. 


GAO 


she Ww ed 


too great 


found that the cost of the 


Vega program would have been $91.6 
million if it had been carried through 
launching of eight vehicles. ‘The agency 
found the cost of completing and 
launching eight Atlas Agena B vehicles 
to be $76.1 million, although it said it 
worked from imprecise information and 
it apparently did not include cost of 
JPL engines, which as far as can be de 
termined would have been necessary to 
carry out the revised Vega missions. 

Chrust of the GE engine as modified 
for use in the Vega is 35,140 Ib., with 
1 burning time of 243 sec. and a specific 
impulse of 305 sec. Specific impulse 
and thrust of Agena B are classified, 
but it can be assumed from the dou 
bling of tankage and use of the same 
fuels as in Agena A that total impulse 
is doubled 


Cost Comparisons 


Cost breakdowns for the pro 
grams as reported by GAO, and appar- 
ently ignoring payload cost, are 
© Vega—Atlas boosters, $20 
Vega stage, $36 million; GE 
$6.1 million; JPL stage and 
management, $25.5 million; range costs 
$4 million. Total, $91.6 million. Source 
was NASA information submitted to 
GAO on Apr. 20, 1960. NASA said at 
the time Vega was canceled that $65 
million had been programed through 
Fiscal 1960 
e Agena B stage only—Engine restart 
capability, $2.3 million; increased tank 
ie, $1.7 million; vehicle and guidance 
changes, $850,000; checkout, $300,000 
Total, $5.15 million. Source was an 
amendment to an ARPA order. Th 
amendment was dated Apr. 19, 1959, 
ind costs probably have increased since 
then 
e Atlas-Agena vehicle—Atlas boosters, 
$16.8 million; Agena B stage, $12.8 
million; ground support equipment, $7 
million; operations, $15.8 million; fa 
cilities, $500,000; base support, $1.8 
million; tracking and communications, 
$2.4 million; costs pro rated from an 
over-all total for Thor-Agena Bs and 
Atlas-Agena Bs to the Atlas-Agena B 
program only $18.7 million. Total, 
$76.1 million. Source is a report, dated 
Feb. 15, 1960, by a NASA survey team 
which estimated the cost of a 12-vehicle 
consisting of eight Atlas- 
Agenas and four Thor-Agenas. There 
is no indication of whether the JPI 
engine is still intended for use on top 
of either vehicle, or whether the cost 
of this engine development is included 


two 


million; 
engine, 
systems 


program 


in this estimate 

GAO said that actual of the 
Vega development work that preceded 
cancellation have not been determined. 
Last Jan. 27, Glennan estimated them 
it $17 million, some part of which 
would be recovered in the Centaur pro- 
gram. The Fiscal 1961 budget justifica- 


costs 
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tion put them at about $18.3 million. 
On Apr. 1, NASA gave GAO an esti- 
mate of $15.9 million, of which $2.6 
million would be recoverable in other 
programs, leaving a net estimated cost 
of $13.3 million 
his net figure apparently does not 
consider all costs incurred by JPL, how- 
evcr, iccording to GAO 
“This estimate includes $3.2 million 
as ‘estimated net obligations [for JPL] 
for which cash disbursements have been 
or will be made.’ Costs recorded on the 
books of JPL at Dec. 31, 1959 under 17 
Vega vehicle job numbers total $6.09 
million,” GAO said 
Development slippage, the usual 
scapegoat for a delay in vehicle pro- 
grams, is excused from blame by GAO 
in the Vega program, which is in itself 
a tribute to an agency that was new 
when it began the Vega program 
Ihe major blame for the cancellation 
of Vega, according to the GAO report, 
lies not so much in NASA’s early ig- 
norance of the criticalness of the lack 
of launch facilities as in the simple fact 
that not enough launch facilities ex- 
isted in the U.S. to support “an in- 
tensive space exploration program.” 
Even if Vega had been continued, 
the construction of Compl x 36 at Cape 
Canaveral to handle the vehicle could 
not have been completed before De 
cember, 1960—four months after NASA 
had hoped to launch the first Vega 
And the pad had to be built to handle 
Centaur and other programs, regardless 
of Vega 
This does not, of course, explain why 
it took four months from the time that 
extra Atlas pad was reque sted to get 
il and to execute the contract for 
mnstruction 
GAO noted that three factors deter- 
mine availability of a vehicle for use in 
the civilian space | 
@ Development. Both Vega and Age- 
na B were progressing normally when 
Vega was canceled 
@ Launch pads. Pads 11 and 13 at Cape 
Canaveral were scheduled for Atlas re- 
search and development launchings 
Pads 12 and 14, the only other Atlas 
pads, were the only two equipped to 
handle launching of multistage, Atlas- 
boosted vehicles and, according to 
GAO. thev were already booked in the 
spring of 1959 “for full-time us¢ until 
1961 in the Atlas research and develop- 
ment program, the man in space pro- 
gram. and the [deleted].” Presumably, 
the deletion referred to the Midas early 
warning satellite program, for which 
one of the two modified Atlas pads has 
since been used 
Agena B will be launched initially 
with Thor boosters, presumably from 
Pacific Missile Range sites. Whether it 
will be launched from Pad 12 or 14 at 
the Cape when it moves into its Atlas- 
boosted phase, or whether it will have 


program 
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Bullpup Launched From Marine Corps HUS-1 


Navy-Martin Bullpup radio-controlled ile is fired from a helicopter for the first time 
at Naval Air Test Center, Patuxent R Md. The 12.5-ft.-long, 570-Ib. missile is being 
launched from a Marine Corps Sikorsky HUS-1 flying at 500 ft. altitude and 90 kt. forward 
speed. No stability problems were « itered, and control of the missile was no more 
difficult than from a fixed-wing aircraft ording to the pilot, Marine Corps Maj. L. L. 
Harpe. On this shot the Bullpup landed about 20 ft. short of the target, an orange disk 
10,000 yd. away in Chesapeake Bay. The pilot guided the missile to the target by moving a 
switch on the control stick up, dow sideways. Flares on the Bullpup’s aft section 
enable the pilot to visually track the 1 e. Photo below shows how Bullpup is attached 
to a Martin-built rack and mounted tubular structure designed and installed by 
Sikorsky on the HUS-1., 
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Rugged .. . Small size (only 73.5 
cubic inches) 


Light weight (10.5 ibs. complete) 





Solid state circuitry 
Low power requirements 
Accurate at any speed 
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to wait for completion of the new 
Complex 36, just as Vega would have 
had to, is not known. 
e Existence of other programs which 
require first use of the vehicle. NASA 
did not face this problem with Vega, 
since Defense had long ago indicated no 
interest in the vehicle. But NASA does 
face this problem with Agena B. Al- 
though both vehicles were to be through 
development before Complex 36 could 
have been ready, “prior claims of De- 
partment of Defense programs’’ meant 
that “‘Atlas-Agena B vehicles could not 
be made available to NASA for launch- 
ing before February of 1961,"" GAO 
said 

Glennan told the House committee 
on Jan. 27 of this vear that Vega had 
been canceled for four reasons 
@ Demonstration by Defense of signifi- 
cant reliability in the Thor-boosted 
Agena A stage. The GE engine also had 
demonstrated a high reliability in the 
Vanguard program. Although it had 
never been started at altitude, as the 
Agena A stage had, this is not as large 
a problem as restart, which neither en- 
gine had at that time. Agena B, inci- 
dentally, has not yet been flown to 
demonstrate this restart capability 
¢ Decision of Defense to uprate the 
Agena to the point where payload capa- 
bility approached that of Vega. Glen 
nan did not take note of the fact that 
this decision came after NASA's deci- 
sion to uprate the GE engine 
e High firing rate of Agena systems on 
Thor and Atlas, “thus promising greater 
reliability.” This point cannot be dis- 
puted, since both Agena A and Agena B 
will experience a number of firings by 
Defense, whether NASA uses them or 
not 
@ Agena B availability “approximates 
that of the Vega.” The difference, con 
sidering launch pad problems, was ap- 
proximately two months, and the differ- 
ence favored the Vega 

Vega was, as GAO observed, an 
interim, general purpose vehicle, based 
on an underlying booster program phil 
osophy of a great number of firings of 
1 few types of vehicles to ensure relia- 
bility 

The disinterest of Defense Depart- 
ment in Vega sharply limited the oppor- 
tunity for extensive interim use,”” GAO 
said. “As an interim vehicle, sand- 
wiched between a tight development 
chedule and the oncoming Centaur, 
there was little margin for program 
lippage 4 

Thus the Vega, a victim of NASA’s 
ipparent failure to appreciate the exi 
gencies of launching facility planning 
a long, unexplained silence on the part 
of the Agena B planners, and the pres- 
sures of Soviet space achievements, had 
to be canceled or become “an example 
of the situation NASA intended it to 
correct.” 
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Electronics Spending 
Forecast for 1970 


New York—The United States’ total 
electronics market may grow 
from the current $6 billion to $11.7 
billion in 1970 if the nation maintains 
its cold war status, according to John 
J. Rutherford, director of long range 
planning, Sperry Gyroscope Co 

If, in 1970, the United States is en 
gaged in a limited Korea-type war, 
Rutherford told the National Federa- 
tion of Financial Security Analysts So- 
cictv here, the military clectronics mar 
ket mav go as high as $15.4 billion. On 
the other hand, a state of arms control 


defense 


in 1970 might appreciably limit the 
market to a figure 


military clectronic 
of $6.8 billion 

The gross national product may rise 
from the present $427 billion to $788 
billion in 1970 if a limited war is being 
waged at that time. If the status quo 
cold war situation exists, gross national 
product may be $747 billion, and if 
arms control is in force the GNP may 
be $708 billion 

From these gross national product 
figures Rutherford extrapolates total 
Department of Defense expenditures 
for 1970 
@ Limited war—S77 billion 
e Status quo—$56 billion 
e Arms control—$34 billion. 

In making his estimates Rutherford 
takes the position that a limited war 
would last one or two vears and that 
military forces would increase to Korean 
War levels 

By disarmament he means the 
ning of nuclear tests, prohibition of the 
use and manufacture of nuclear weap- 
ons, a deduction in U.S. armed forces 
by about | million men, an across-the 
board cut in the defense budget, and 
the existence of control and inspection 
measures 

Rutherford defined the status quo sit- 
uation as one which is similar to current 
including maintenance of 
forces strength of 24 


is follc mus 


ban- 


conditions, 
current armed 


million men 
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1965 1970 


A forecast of the total indust 
tronics market in 1970 also w 
by Rutherford, as follows 
e Limited war—$6.57 billion 
¢ Status quo—$6.27 billion. 

e Arms control—$5.84 billion. 


Stock Transactions 


The Securities and Exchang 
mission’s Summary of Securit 
actions and Holdings for the 
Apr ll to Mav 10, 1960, report 
following transactions by thr 
tives of American Bosch Arma 
500 common shares 


' 
+} 


sition of 
exercise of option and dispo 
1,100 common shares by D 
Devine, officer, leaving a ho 
1,080; disposition of 10,000 
shares by Charles W. Perell 
and director, leaving a holding 
000; disposition of 700 comm 
by Harold R. Sennstrom, off 
ing a holding of 405 

Other transactions for the 
Apr. 11 to May 10 include th 


ing 


; 


Manufacturing Corp 
on shares by C. G. Fe 
making a holding of 710 7 
100 ef by Walker 
holdi 


Aecronca 


of 500 ecomnrn 


ledge. officer, making a 
to 100 

American Airlines, Ine \ 
1,000 commor hares by C. R 
of 26 
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cer, making a holding 
Ampex Corp Disposition 
shares by T. Kevin Maller 


54.000 da 


mon 
leaving a holding of 


a 7° 


‘ (150 share 


king, officer 


ding of 63,48 


750 mmon shares 
by Henrys McM 
tor leaving he 
tlor f 7 ommon shares thr 
cise of on by Robert L. Pap 
making Iding of 789 dis 
3.000 common shares by A. M 
director é e 
Bendix Aviation Corp. Acqui 
common shares by Russell D. O'> 
holding of 204 d 
shares by \ 


leaving a holding of 


er, making a 
of 1.2900 eommon 
Raabe, officer, leaving a holding 
share 
Tillinghast, Jr 


14 common 


position of 
holding by C 

nad director 
Boeing Airplane 


ommor 


Co. Acquisiti 
ympensation t 
disposit 


holding 


ires is 
S. Schairer, officer, and 
common shares, leaving a 
ing to 342 

Cessta 


Aireraft Co. Dispositi« 
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common shares by D. L. Wallace, officer 
ind director, leaving a holding of 133,557 

Douglas Aircraft Co. Disposition of 1,000 
capital shares by Edward H. Heinemann, 
officer, leaving a holding of 2,020; disposi- 
tion of 600 capital shares by Fdward H. 
McLaughlin, director, leaving a holding of 
400; disposition of 1,000 capital shares, his 
total holding, by Arthur E. Raymond, offi- 
cer and director 

Eastern Air Lines, Inc. 
common shares by Charles E 
tor, making a holding of 1,016 

Fairchild Engine & Airplane Corp. Dis- 
position of 525 common shares, his total 
holding, by Floyd S. Bennett, Jr., officer 

General Dynamics Corp. Disposition of 
1,300 common shares by Frederic de Hoff- 
mann, officer, leaving a holding of 2,430; 
disposition of 1,000 common shares by 
Vernon M. Welsh, officer, leaving a holding 
of 7,000; acquisition of 1,435 convertible 
preference shares by Lester Crown, officer, 
making a holding of 208,597 (indirect hold- 
ings in trust remain 42,057) 

Grumman Aircraft Engineering Corp. Dis- 
position of 10,000 common shares by Albert 
P. Loening, director, leaving 25,000 shares. 

Litton Industries, Inc. Disposition of 200 
common shares by Charles R. Abrams, Jr., 
officer, leaving a holding of 5,500; dispo- 
sition of 3,600 common shares by Alfred B. 
Connable, director, leaving a holding of 
8,000; disposition of 400 common shares by 
Lewis W. Howard, officer, leaving a holding 
of 6,900: disposition of 8,000 common shares 
by Myles L. Mace, director, leaving a hold- 
ing of 8,685; disposition of 606 common 
shares by Carl A. Spaatz, director, leaving 
i holding of 5,400 

Lockheed Aircraft Corp. Acquisition of 
100 capital shares by Aurelius B. Vosseller, 

ff holding of 100 
Disposition of 500 
Merrill, officer 


000 


Acquisition of 500 
Daniel, direc- 


icer, making a 
The Martin Co. 
shares by H. W 

gz a holding of 947 

MeDonnell Aircraft Corp. 
100 common shares by Kendall 
officer and director, leaving a he 
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come 
mon leav- 
Disposition of 
Perkins, 
dine of 
National Airlines, Ine. Disposition of 
600 common shares by Edwin C. McDonald, 
director, leaving a holding of 14; disposition 
shares by Paul R. Scott, 
holding of 2,000. 
Inc. Acquisition of 
James W. Austin, 
holding of 200 
Ine. Acquisition of 
through exercise of 
Paul lL. Benscoter, officer, and 
dispostion of 1,000 common shares, leaving 
1 holding of 990; disposition of 1,200 com- 
mon shares by A. J. Weatherhead, Jr., di- 
rector, leaving a holding of 50. 
Piper Aircraft Corp. Disposition of 
ommon shares by Norman J. Green, direc- 
tor, leaving a holding of 3,500 
Raytheon Co. Acquisition of 2,077 
ion shares by David R. Hull, officer, mak- 
holding of 4,959 (indirect holding in 
remains 200); acquisition of 1,000 
common shares by Richard E. Krafve, officer 
ind director, making a holding of 3.050 
disposition of 465 common shares by Robert 
L. McCormack, officer, leaving a holding of 
7oOo° 


f 525 ceommon 
leaving a 
Airlines, 


shares by 


director 

Northeast 
100 common 
fficer, making a 

Northwest Airlines, 
1,100 common shares 
yption by 


500 
com- 


ing a 


trust 
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neater nee 


Search for “Skyhook” balloon, launched June 5 from U. S. Naval Air Station at Glynco, Ga., was abandoned last week. Last sighted 
700 mi. west of Los Angeles, heading west at 10-15 kt., the balloon carried an 800 Ib. stack of photographic emulsion to record interac- 


as 


tion of ultra high energy cosmic ray particles (AW June 13, p. 37) 


U.S. Navy ‘Skyhook’ Balloon Studies Cosmic Rays 


Discovery by surface craft remained a possibility 





Forty-story high plastic balloon measured 10 million cu. ft. in volume. Total weight, including the scientific load. control equipment and 
ballast was over 24 tons, the heaviest load ever carried above 100,000 ft. by a balloon. Jointly sponsored by the National Foundation and 
Office of Naval Research, the study is being conducted by the University of Chicago. 
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AVIONICS 


SPACE surveillance control at Hanscom Field, Bedford, Mass., is one of 13 support system programs managed by newly-formed 


Command & Control Development Division of Air Research & Development Command 


Center monitors all known space objects, com- 


puting their latest orbital data and status from world-wide optical and radar sightings which are channeled into the center. 


USAF Reorganizes Avionic Management 


By Philip J. Klass 


Bedford, Mass.—Air Research & De- 
velopment Command's newly formed 
Command & Control Development 
Division (CCDD), commonly referred 
to as “C-squared, D-squared,” which 
will guide the development of USAF’s 
complex clectronic support systems, is 
taking form here at Hanscom Field 
near Boston, Mass 

The Air Materiel] Command's coun- 
terpart organization, the Electronic 
Systems Center (ESC), also has sect up 
hop here so that for the first time all 
of the USAF’s electronic support svs 
tem project offices (ESSPOs) are now 
located at a single site. (Formerly they 
were divided between Dayton, New 
York City and Bedford.) 

Recognizing the growing importance 
of this area, a number of avionics svs 
tems manufacturers have begun to set 
up offices in the Boston area to main 
tain close liaison with CCDD and FSC 

Unlike ARDC’s three other major 
divisions, which are largely extensions 
of previous organizations, CCDD is an 
entirely new organization as such al 
though some of its elements existed 
previously as parts of other ARDC 
groups 

Fven CCDD’s assigned task is 
without extensive precedent. Electronic 
support systems are a development of 
the past decade, SAGE being the first. 
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The bulk of the systems are of 
recent vintage 

Maj. Gen. Kenneth P. Ber 
CCDD commander 
“we've still got a lot of straight 
out to do” before the new d 


organization is in place and oper 


concede 


Existing Organizations 
Four “isting organization 
figure prominently in CCDD 
tions, covering the technical 
from scientific guidance to 
research to hardware develop 
e Mitre Corp., nonprofit com 
up bv the Massachusetts Instit 
lechnology, will provide qualifi 
tists and engineers to assist CC 
technical management matter 
@ Lincoln Laboratory, a tri-servi: 
sored facilitv also operated by 
will serve as an advanced develoy 
laboratory 


@ Electronics Research Directorate, 


of ARDC’s Re sCaTt h Division 
emphasize basic research in_ th 

tronics field, much of it applica 
CCDD’s cfforts 

@ Rome Air Development Center 
continue to develop and sponsor « 
opment of feasibility models and 
niques required for new support 
tems or to improve existing 


RADC will remain at Rome, N. ¥ 


will come under operational direct 


of CCDD in July. 


1 + 


Bergquist acknowledges that there is 
some overlap in the work areas of these 
groups. Some of it is necessary or un- 

oidable, he believes, as large electronic 
ompanies with decentralized divisions 

e discovered 

lime and experience should eliminate 
nost of the unnecessary overlap, Berg- 

ust Savs 

\t present the Command and Con- 

| Development Division has about 

0 civilian and military personnel, not 

unting support from the aforemen- 

ned organizations. The division is 
ected to grow somewhat, but Berg- 
t doubts that it will top 600-700 in 
foreseeable future. 


Basic Differences 


Che operations of CCDD are ex- 

cted to differ somewhat from those 
f the Ballistic Missile and the Aero- 

iutical Svstems Divisions because of 
the basic differences between weapon 
tems and support systems. 

Whereas a weapon system has a 
limited lifetime, then becomes obsoles- 
cent and is phased out of the operating 
inventory, a support system has an 
indefinite life because its performance 
can be continuously improved by modi- 
fication and/or introduction of new 
elements to keep the system abreast of 
changing needs and give it an indefinite 
lifetime. 

Because a new type airplane or mis- 
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“ po-si‘tion 


Problem: Determine po ttional ace 


inertial navigation system 


SoluijonsC trad check wxtionics’ visual Type _ 
J YPC 


acy of automatic 


1) Per iscope System oF snbmarmé Radiouietrig— 
Sextant, Mark II. 
Result: Bird away and on target. 


Pioneering by Nortronics’ Precision Products 
Department in the field of navigation and stabilization 


systems has created unique career opportunities in 
advanced design, production and applications 


engineering, 


PRECISION PRODUCTS DEPARTMENT 


NORTRONICS se at 


A Division of 
Highway #46 2486 Huntington Drive 
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sile usually is a semi-autonomous 
weapon, there is relatively little need 
for coordination between the companies 
or agencies developing different weap- 
ons. Nor is it necessary to coordinate 
the performance characteristics of the 
new weapon with those of existing 
weapons which it will supersede, in 
most mstances 

But because many of the support svs 
tems share common communications 
ind ‘or display facilities, and often 
must communicate between themselves, 
ontinued coordination is required dur- 
ing their development to assure that the 
ystems are mutually compatible 

Whereas a new weapon usually can 
he introduced into the inventory with- 
out directly affecting the existing inven 
tory weapons, improvements mn support 
ystems must be designed so they can 
he introduced on an evolutionary basis 
without disrupting the system's vital 
scTV ice 

These inter-system integration prob 
lems, first encountered in the SAGE 
defense program, are becoming increas 
ingly important, and difficult, Gen 
Bergquist points out 

In principle, the operational require 
ments drawn up by Air Force Head 
quarters and the user command should 
define the characteristics of the svstems 
vhich CCDD develops But the vers 
ature of many of the support systems 
forces CCDD to investigate the opera- 
tional aspects of its customer com- 
nands’ business 

There is considerable precedent for 
this in the experience of companies that 
uurchase large automatic data process 
ng systems for application to their 
usiness operations. Companies find 


} 


that all of their business procedures and 


thod iccumulated over the vears 
t be subjected to a penctrating oper 


mal analysis so that the program fot 





Transistor Fabrication 


New epitaxial film technique, which increases 
transistor switching speed by factor of more 
than 10:1 and cuts collector series resistance 
by comparable figure, uses extremely thin 
film (0.1 mil) of lightly doped, high resis 
tivity semiconductor, instead of conven- 
tional thick crystal, for collector. Film has 
same single-crystal structure as the heav 
ily doped crystal semiconductor substrate. 
lechnique was developed by Bell Telephone 
Laboratories. BTL predicts the new tech 
nique will extend frequency response of 


germanium transistors well beyond 2,000 me. 
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the computer can be prepared 
analysis involves frequent question 

“Why do vou do it this way? 
“Why do you need this informat 

Sometimes it turns out that a 
change in corporate procedures not 
is required for computer operati 
that it also improves over-all co 
ope rations 

Vhis is the sort of operational an 
probing that CCDD must do if it 
give the Air Force the most cff 
and lowest-cost support systems 
view of Gen. Bergquist 


Study Group 


Ihe Winter Study Group, 
‘ix months ago to study the 
USAF support system requirement 
current programs (AW June ¢ 
has found it necessary to probs 
very basic concepts and question 
of which extend beyond the 
Air Force interests alone. For ex 
what will be the consequences of 
out nuclear war on a nation’s 
military posture and what will 
nature of military operations f 
the initial all-out blow? 

lhe Command and Control D 
ment Division contains four d 
ite 
@ Directorate of Technology, hea: 
Col. B. R. Lawrence, Jr 
e Directorate of Systems Manager 
under Col. William H. Congdon 
e Directorate of Facilities, h¢ 
Col. Stephen F. Noonan 
e Directorate of Procurement, 
by W. J. Irwin 

The function of the Dir 


echnology is to manage ‘pp 


scarch ywrams intended t 


the feasibility of new oncept 
niques for lication to futur 
This directorate will monitor 
tudy and development prog 
by RADC, Lin 
Corp.. USAI 
iectr ni 
it Hanse 
Whrght Air Devel 


ich has appli 


Cencrall 
of ‘Technol itsel 
tract awards but will work thr 


ups such at RAD 


Lincoln Laborator iccording 


of the support g1 


Lawrence 

Largest of the four CCDD 

is the one for Systems M 

ment which currently number 
200 military and civilian personn 
has an authorized strength of 
#00. Here are located all the ESSI 
or System Program Offices (SPO 
Directorate Chief Col. Congdon 
to call them. These include the f 
ing, with the CCDD officer in 
ilso indicated 
e¢ 412-L: Air Weapons Control System 


po-si'tion 


A NOTE FOR TALENTED 
ENGINEERS: 

We invite your inquiry as to 
important positions that exist at 
Nortronics’ Precision Products 
Department (formerly the 
Military Products Division 

of American-Standard), 


Plan your future with 
Nortronics’ Norwood team and 
stimulate your professional 
growth. If you can qualify in 
one of several electro-mechanical 
areas you will work on 
challenging programs with 
professionally dedicated 
associates. 


FOOTNOTE: Excellent salaries 
for qualified engineers in both 


our Systems and 


Components Groups. 


Contact E. P. REARDON, 
NORTRONICS Precision 
Products Department, 
Norwood, Massachusetts 


£ 


NORTRONICS 
NORTHROP P CORPORA TION 
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Automated accuracy in aerial mapping 


By utilizing the tireless eye of a television camera 
boresighted to the optical axis of the aerial camera, Nor- 
den has eliminated manual use of an optical viewfinder. 
The operator on his six-inch TV screen sees the same 
terrain that his camera is photographing. His field of 
vision is enlarged over other current systems, while eye 
strain and fatigue are drastically reduced. 

Since aerial photography for mapping demands exact- 
ing control of overlap with perfect alignment of cameras 
and the aircraft’s ground track, Norden engineers devel- 
oped this computer-controlled system, for and in cooper- 


ation with Wright Air Development Division. Now the 


operator sets the required percentage of overlap between 
successive photographs, and synchronizes terrain speed 


NORDEN 


with horizontal signal lines displayed in the TV picture. 
Once synchronized, operation of the camera shutter is 
automatic .. . and more accurate than ever before. 

This Overlap Control Computer Set is another exam- 
ple of Norden’s engineering capabilities, particularly 
notable in the design, development and manufacture of 
military TV, digital computing and digital control sys- 
tems. Progress at Norden is measured by the degree to 
which each idea, each job, each product contributes to 
the Norden goal... extending man’s capabilities. 


Stimulating positions are available at all levels of 
responsibility for qualified engineers and scientists. 


NORDEN DIVISION 
UNITED AIRCRAFT CORPORATION 


STAMFORD, CONNECTICUT 





I t Col. E. (), Jones, Jr. 

¢ 413-L: DEW Line Extension; Maj. 
John Thompson. 

¢416-L: SAGE Air Defense System; 
Lt. Col. Clayton F. Allen. 

© 425-1, Norad Combat Operations 
Center; Col. Jay Jaynes. 

e 431-L: Traffic Control and Landing 
System; Col. William C. Adams. 

© 433-L: Weather Observation and 
Forecasting System; Col. George A 
Guy 

e 438-L: Intelligence Data Handling 
Systems; [,t. Col. William C. Dodds. 
© 465-L: Strategic Air Command Con- 
trol System; Col. Daniel FE. Riley. 

© 466-L: Electromagnetic Intelligence 
System; Lt. Col. James B. McKenzie 
© 473-L: Air Force Control System; 
Col. Darrel J. Freund. 

© 474-L: Ballistic Missile Early Warn- 
ing System; Col. Leo J. Skinner. 

e 480-L: Air Communications System; 
Col. Wayne L. O'Hern. 

¢ 496-L: Space Surveillance Center; 
Col. Victor A. Cherbak, Jr. 

Executive management responsibility 
for three of the above 13 SPOs is held 
by AMC's Electronic Systems Center 
#13-L (DEW Line), 416-L (SAGE) and 
+74-L. (BMEWS) 

In organization of the new Systems 
Management Directorates, Col. Cong- 
lon has established four assistant direc- 
tors, each of whom is responsible for 
overseeing the activities of three or four 
system program offices to assure com- 
patibility of related systems and to re- 
solve technical differences. These posts 
ire as follows 
e Intelligence Systems, under Col. C. H 
Morneau, responsible for program 
offices for the Intelligence Data Han- 
dling System (438-L), Electromagnetic 
Intelligen e Systems (466-L), BMEWS 
#74-L), DEW Line (413-L) and Space 
Surveillance Center (496-L) 

e Weapons Control Systems, under 
Col. G. H. Duncan, is responsible for 
program offices for Air Weapon System 
(412-L), SAGE (416-L), Traffic Control 
ind Landing System (431-L) and 
Weather Observation & Forecasting 
System (433-L) 

@¢ Command Systems, under Col. Dan 
icl FE. Rilev, is responsible for program 
offices for SAC Control System (465-L), 
USAF Control System 473-L) and 
Norad Combat Center (425-L) 

e Communication Systems, under Col 
Wavne O’Hern, includes only the Air 
Comm (480-L) program office, but 
O’Hern serves as the directorate focal 
point on communication problems and 
facilities which cut across the lines of 
interest of all other support systems 

\ somewhat similar, but not quite 
dentical, group of system project offices 

emploved by the AMC’s Electronic 
Systems Center, headed by Maj. Gen 
Clyde H. Mitchell. In ESC there ar 


three systems management directorates 
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instead of CCDD’s four: Weapon 


trol Systems, Intelligence & Warn 


and Command, Control & Com: 
cation Systems with the Air 
(480-L) office included in the 

instead of being separate as in CC 

The CCDD Systems Managen 
Directorate also includes a modest 
analysis engineering group, under 
Jean A. Jack, which provides in-] 
technical support for the direct 
Most of this group’s technical 
which numbers around 25, cam 
the former Air Defense Systems 
gration Division (ADSID) 

The Systems Management Di 
rate also includes a Systems Test 
sion headed by Col. Herschel 
Mahon, which supervises field t 
evaluation of support systems 


" 

Compounds Studied 
For Avionic Devices 

Pittsburgh, Pa.—Growing empha 
clectronic devices made of comp 
semiconductors which are capal 
operating at the high temperature 
high frequencies needed in militar 
space systems was reflected in top 
plored here recently at the annual S 
State Device Research Conferenc: 

H. L. Henneke of Texas Instrur 
Inc., described a transistor ma 
indium antimonide developed at 
company’s Central Research La 
tories for the Navy. Potentially cap 
of operating well into the mict 
region, in the kilomegacycle rang 
device has current gains as high 
or 100 and has satisfactory freq 
response around 200 me. It n 
cooled to liquid nitrogen temperat 

I'ransistors made of another 
pound material—gallium arsenid: 
reported by E. C. Wurst, Jr., of 7 


Instruments and a group of eng 


from RCA Semiconductor and M 


rials Division. Developed under W 
Air Development Division contract 
RCA _ transistor, | 
strated at Naecon, can provide 
gains under matched conditions 
Texas Instruments gallium = ar 
transistor has common emitter cu 
gains up to 18. The latter devi 
developed for Navy Bureau of Shi 
part of a contract calling for tran 
made of compounds of the group t! 
five elements in the periodic tabl 
A number of reports on the pl 


previously 


of tunnel diodes was presented an 


informally organized evening s¢ 


voted to airing ideas on the phy 
the tunneling process and measut 
of tunnel diodes was held 

Among other devices describs 
ports at the conference wer« 
e@ Infrared detector, made of <« 
doped germanium, capable of det 


10 nanowatts of radiant energy 


microns. Developed by Texas Instru- 
ments, this detector has peak spectral 
response at 23 microns and must be 
cooled below 20K. 
¢ Electroluminescent films which can 
be used for low-level lighting of cockpit 
instrument panels, as storage displays 
or computer readout devices. Previous 
clectroluminescent devices used powders 
uspended in a dielectric and were ex- 
ited by alternating current. Work of 
W. A. Thornton of Westinghouse in- 
volves zinc sulfide films, excited by 
direct current, and capable of 600 to 
700 ft.lamberts of brightness at 80 to 
90 volts. Zinc sulfide film electrolumi- 
nescent devices, according to Thornton, 
offer equivalent brightness, better im- 
pedance matching and high discrimina- 
tion ratios compared with a.c. electro- 
luminescence. 
e Plasma semiconductor oscillator, capa- 
ble of generating frequencies from a few 
kilocveles to 10 megacycles, was de- 
ribed by R. D. Larrabee of RCA 
Laboratories. Device consists of a speci- 
men of germanium, a centimeter in 
length and 1/10 cm. square subjected 
to a magnetic field and connected 
through a d.c. power supply to a load. 
Frequency of oscillation is then deter- 
mined by the strength of the magnetic 
field, the strength of the electric field, 
the angle between the two and also the 
surface condition of the semiconductor. 


= FILTER CENTER + 
X.200 

> System Speeds Data Transmission— 
New high-speed data transmission sys- 
tem, developed by Collins Radio, has 
gone into use between Douglas Air- 
raft’s Nike manufacturing facility at 
Charlotte, N. C., and company comput- 
ing facility at Santa Monica, Calif. En- 
gineering problem data, formulated on 
punched cards, is transmitted from 
Charlotte at the rate of 200 cards per 
minute, equivalent to 3,000 words per 
minute, to Santa Monica. Computation 
is performed at night, on IBM 704 and 
709 computers, and the answers trans- 
mittted back the following morning 
Similar Collins system also has gone into 
use linking two Army Signal Corps 
upply points 650 mi. apart. 








» Navy Studies Expendable Modules— 
Navy Bureau of Weapons is studying 
malysis by National Bureau of Stand- 
rds which indicates that it would be as 
heap to discard defective avionic mod- 
is to repair them. Navy-sponsored 
NBS study also emphasizes that use 
f expendable module philosophy would 
ise maintenance, training and logistics 
problems. NBS analysis finds that op 
timum-sized module, on the basis of 
onomy and maintenance convenience, 
one that contains between four and 
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eight tubes with related parts. Copy 
of the NBS report, entitled “Expend 
able Modules as Bases for Disposal-at- 
Failure Maintenance,” PB-151400, can 
be obtained for $2.25 from Office of 
echnical Services, Department of Com- 
merce, Washington 25, D. C. 

P Fiber Optics Reconnaissance System— 
An acrial reconnaissance system which 
employs fiber optics, a principle by 
which light can be passed from one end 
of a flexible glass fiber to another and 
thereby enables images to be passed 
around corners, is one of many possible 
ipplications for this electro-optical tech 
nique being considered by RCA. Fiber 
optics could make possible high sensi 
tivity, high signal-to-noise ratio svs 
tems with resolutions comparable to 
him 


P Space Radar—Advanced Electronics 
Center of General Electric's Light Mili 
tary Electronics Department in Ithaca 
is trving to interest military agencies in 
its version of side looking radar (AW 
Apr. 15, p. 94) for space applications 
Companys SAHARA (Synthetic Aper- 
ture High Altitude Radar) is a low 
power, high angular resolution radar 
Vhrough data processing techniques 
SAHARA manages to achieve the effect 
* large antenna size although actual 
intenna dimensions may not exceed 10 
to 15 sq. ft. Larger synthetic antenna 
permits power and hence size reduction 
Entire unit, including necessary data 


processing weighs 150 to 200 Ib 


> Countering ICBMs—Feasibility of 
putting tracking radar ito space to fol 
low ICBMs after burnout is _ being 
studied by General Electric's Advanced 
Klectronics Center under an ARPA 
ontract administered by Wrght Ai 
Development Division. Center is also 
secking methods of detecting ICBMs 
from space vehicles, ind in one cas 
ground detection in all three ICBM 
tages—launch, out-of-atmosphere and 
re-entry. ARPA is the basic source of 
inds for this work 


> Counter-Countermeasures—W ays and 

neans of reducing vulnerability of space 
navigation, guidance ind data transmis 
ion svstems to natural and man-made 
environments, including heat, shock, 
ind radiation are to be studied by the 
Advanced Electronics Center under a 
ontract obtained from WADD 


> Optical Maser Getting Closer—Oper 
ition of an optical Maser, expected to 
have wide applications for space com 
munications and scientific studies, ap 
pears to be ipproaching. Scientists at 
lechnical Research Group, Inc., have 
observed inversion in a krypton-mercury 
system and hope to measure amplica- 
tion soon in a cesium system 
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IN SC DAYS: 


The problem: Effec- 
tive manual tracking 
of satellite on the 
225 megacycle te- 
lemetry band. The 
customer: Lockheed 
Missiles and Space 
Division, Sunnyvale, 
California. Date of 
order: Friday the 
13th, (they did every- 
thing they could to 
make us prove our 
point), May, 1960. 
The job: To design, 
manufacture and 
deliver within 10 
days a quad helix 
antenna. Date of 
delivery: Friday, May 
20, 1960. Address 
purchase orders to: 
Canoga,subsidiaryof 
Underwood Corp. 
Van Nuys, Calif. or 
Fort Walton Beach, 
Fla. If you're in a 
real hurry, TWX 
7445, Van Nuy' 
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Saturn Computer Has High Solution Speed 


By Michael Yaffee 





Huntsville, Ala—High speed IBM Computers Keep Pace With Rocket Vehicles 
090 digital computer is now in op Date Vehicle Program Data Processing System 


eration at the George C. Marshall 
Space Flight Center here (AW June 20, 1951] Redstone Card Programed Calculator (CPC). This digital com 
p. 79) and is expected to save “millions puter could make 2,174 additions per minute. 
of dollars” through flight simulation in 1955 Jupiter C IBM 650. A general purpose digital computer, the 
Project Saturn alone 650 could make 78,000 additions per minute 

1956 Jupiter IRBM IBM 704 digital computer could make 2,496,000 


The fully transistorized computer, 
rented from the International Business additions or logical decisions per minute. Memory 


Machines Corp. at a cost of $64,000 
per month, is reportedly capable of 
adding 13,740,000 figures per minute 
ind of making 27,480,000 logical deci 1960 Saturn 
sions per minute. It has a 32,000 word 
memory, and data is available from stor 


access time was 12 microseconds 
1959 Juno II IBM 709 possessed the same decision making and addi- 
tion capability as the 704, but had a larger core memory 
IBM 7090. A solid state digital computer, the 7090 
can make 13,740,000 additions per min. or 27,480,000 
logical decisions per minute. Data is available from 


ige in 2.18 microseconds storage in 2.18 microseconds 











Solution Speed 
Input output of the 7090 data pro Remington Rand LARC at Livermore Other Kinds), 
that will be faster than the 7090 first complete automatic operations 


essing system is significantly better than 
Another significant advantage claimed monitor to be put in use. SPOOK con 


that of earlier systems and more import 

ant, savs IBM, is its capability for for the 7090 over earlier data system ists of 50,000 instructions on a single 
performing computations simultaneous is its ability to monitor its own opera reel of tape. Among other things, it 
ly with input-out operations. Over-all tion. Because of the computer's high nables the IBM 7090 to recognize 
problem-solving speed of 7090 is said internal speeds, computation personne! vhether incoming data should be used 
to be almost 10 times that of the earlier it Huntsville decided that it would b to diagnose its own performance, 
IBM 704 and 709 data processing sys- desirable 


to take as much computer semble a program or to run one of its 
tems. (Sometime this vear, the Atomic management as possible out of human ita handling jobs. In the event of 
Energy Commission will put two new _ hands and turn it over to the machin trouble during a test run, SPOOK will 
data systems into operation—the IBM _ itself. Toward this end, they developed ilso prepare a “snapshot” of the situa 
STRETCH at Los Alamos and the SPOOK (Supervisory Program Over _ tion in which the computer's stored in 
formation is printed out for analysis 
Marshall Space Flight Center plans 
to obtain a second 7090 computer in 
July. The two IBM 7090 units will r 
place two IBM 704 computers and onc 
IBM 709 unit which were being run 
on a 24-hr. day, seven-days-a-week basis 
[he two new computers, IBM's Charl 
Benton, Jr., said, will be able to do the 
same amount of work in an § hr. period 
that it took the three previous com 
puters 20 hr. to do. Morcover, it is 
claimed that the new computers will 
do this with a 25% saving in machine 
time costs and a corresponding decrease 
in personnel time 


Tasks Outlined 


Initially, NASA _ scientists at the 
Marshall Space Flight Center will use 
the 7090 data processing system prin 
cipally in the Project Saturn space 
vehicle program. Among the tasks the 
7090 data system will be used for in 
this program are the following 
® Analysis of vibration and heat transfer 
caused by interaction of the engines 
¢ Evaluation of telemetering data. 
} ¢Investigation of fuel slosh in) the 
="  booster’s multiple tanks 
we © Analysis of thrust alignment prob- 
‘ — ' lems 
DRS. HELMUT HOELZER AND RUDOLPH HOELKER of NASA’s new Marshall Space © Determination of the optimum 
Flight Center at Huntsville, Ala., study a moon orbit calculated in a few minutes with the method of redirecting fuel from engines 
aid of IBM 7090 data processing system. At right is a model of the Saturn booster. that have failed to the remaining en- 


which is said to be the 
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gines at different stages of flight and 
under varying conditions of flameout. 
e Trajectory and flight determinations 
and simulations. In the simulation of 
Saturn flights, scientists will store 
mathematical equations representing 
such factors as weather conditions, rota- 
tion and gravitation of the earth and 
moon in the IBM 7090. They then 
might feed booster design data into the 
computer for the computer to deter- 
mine the trajectory the vehicle would 
take 

Along the same lines, when certain 
equipment changes are made in the 
Saturn, the 7090 will be used to simul- 
ate the flight of the revised vehicle 
After studying the results, NASA sci- 
entists might then devise a new trajec- 
tory for the revised vehicle and simulate 
this on the computer. Evaluation of 
this second simulation may lead in turn 
to further changes and additional simu- 
lations 


Few Test Firings 


Owing to high vehicle costs as well 
as to the availability of the new high 
speed data processing systems, there will 
be velativeh few live Saturn test fir- 
Ings 

Present plans call for the firing of 
only 10 research and development 
vehicles. This compares with the de 
velopment program for a relatively sim 
ple missile like the German V-2 where 
the lack of automatic digital computers 
necessitated approximately 1,000 test 
firings 

It would cost millions of dollars to 
stage an actual Saturn flight, according 
to Dr. Helmut Hoelzer, director of the 
Marshall Space Flight Center's Com- 
putation Division. On the other hand, 
a Saturn trajectory can be simulated on 
the 7090 in a few minutes at a cost of 
several hundred dollars, he pointed out, 
and from repeated flight simulation it 
will be possible to obtain much of the 
same desired information 

Saturn's size and complexity make 
it necessary to obtain eight to 10 times 
more static firing test data for computer 


analysis than in any previous space 


vehicle program. In carly cight 
static tests of the Saturn boost 
example, scientists collected 

tion from 970 instrument chann 
tached to the booster. By com] 
static testing of the Redston 

required only 100 instrument cha 


t 


Future Evaluation 


Later in the Saturn program 
said, far greater amounts of infor 
will be collected from actual 
tests through telemetering and 
and electronic tracking. As an « 
of the value in this stage of th 
high speed data processing 
Computation Division scientist 
ferred to the fact that with tl 
Card Programed Calculator digita 
puters used in the Redstone p 
it took up to six weeks to evaluat 
metering data. The Center’s new 
computers, they said, will do the 
job for the more complex Satu 
three to four days 

Modified versions of the IBM 
data processing system are bei 
corporated into the Ballistic M 
Early Warning System. Taking 
into the future, IBM’s Benton fo 
the day when powerful computer 
as the 7090 will be linked in 
munications network to solve prol 
such as weather prediction and ICBM 
defense. 








Airborne Saturn 
Computer 


A small digital computer designed for 
airborne use in Saturn space vehicles has 
now reached an advanced stage of de- 
velopment and is coming along well, ac- 
cording to Dr. Wernher von Braun, di- 
tector of the George C. Marshall Space 
Flight Center. The computer will be 
used to solve guidance and control prob- 
lems. There are now two designs for 
the computer which are being developed 
competitively by Librascope and Inter- 
national Business Machines. 








TEMPERATURE 
INDICATING LABEL 


Med, 3 Pre: 


N nh 4 7 
100°F through 1100°F 
Backed with pressure-sensitive adhe 
sive, TEMP-PLATE indicators turn 
black to record temperatures 
mounting surface. Impervious 
broad environmental exposures 
TEMP-PLATES detect hot spots and 
overheating on wheels, 
brakes, nozzles, skin surfaces, elec 
tronic and mechanical equipment of 
all types. Four models available in 
one, four, six, and eight increments 
Write for brochure and price list 


PYRODYNE, INC. 


11973 San Vicente Boulevard 
los Angeles 49, California 


wings 
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Why pass up 
“TEFLON know-how? 


Go where it’s greatest—R/M 


Thousands of these R/M “Teflon” rings retain 
450°F fluid under great pressure in the hy- 
draulic systems of the X-15.... an example of 
R/M know-how — know-how that can also 
work for you. ‘ 


Where “Teflon”* is indicated for a 
vital electronic or mechanical part, it 
doesn't pay to pass up the “Teflon” 
know-how of R/M. 

No one knows better than R/M 
how to process “Teflon” into sheets, 
rods, tubes, tape and machined parts. 
No one can better meet your specs 
and your production schedules. From 
R/M you get complete “Teflon” serv- 
ice, including bondable “Teflon.” 

To learn what we mean by service, 
talk to the man from R/M. Call the 
nearest R/M district office listed be- 
low, or write Plastic Products Divi- 
sion, Raybestos-Manhattan, Inc., Man- 
heim, Pa. 


*Du Pont TM for its TFE-fluorocarbon resin 


M 


PLASTIC PRODUCTS DIVISION 


RAYBESTOS-MANHATTAN, INC. 
Manheim, Pa. 


BIRMINGHAM 1 © CHICAGO 31 © CLEVELAND I6 © DALLAS % 
DENVER 16 © DETROIT 2 © HOUSTON 1 © LOS ANGELES 58 
MINNEAPOLIS 16 © WEW ORLEANS 17 © PASSAIC 
PHILADELPHIA 3 © PITTSBURGH 22 ¢ SOUTH SAN FRANCISCO 5 
SEATTLE 4 © PETERBOROUGH, ONTARIO, CANADA 


SPECIALISTS IN ASBESTOS, RUBBER, 
ENGINEERED PLASTICS, SINTERED METAL 
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All-Weather System Built Around N-156F 


By Richard Sweeney 


Los Angeles, Calif.—Northrop Corp 
has combined its N-156F airframe with 
the Hughes Taran fire control and Nord 
missiles to form a weapon system, called 
Rapiere, having capability for all 
air-to-air forward hemispher 
well as for blind deliverv of its 
against ground targets 

An additional design requirement was 
that all major elements of the weapon 
system be as close to production | 


weather 
ittack as 


pavload 


hard 
ware as possible, to minimize time and 
cost necessary for integration of the air 
frame, missiles and fire contr 

N-156F, being developed 
partment of Defense 
undergo flight testing w 


| 


—* 


Memes Zo ae: 


1USpPICt 


ith 


ternal stores, including separation tests 
it attack speeds. Stores will include 
wingtip Sidewinder missiles, a 2,000 Ib 
belly centerline store and 150 gal. wing 
pylon tanks. Tests will cover perform 
ance as well as stability and control with 
the stores 

No testing is scheduled as vet for the 
N-156F in Rapiere configuration, and 
none is planned unless a purchaser is 
found for the system, Northrop in 
Currently, Switzerland is con 
will 


dicates 
sidering the Rapiere, and Australia 
have a team in the U. S. during tl 


mer to investigate the weapon 


thoroughly 
Missiles 
velopments of 


the AA.20 


projected for use are di 
the Nord 5103 mod 
AS.20 


and uir-t 


‘ 1% 
lif-tO-all 


on 





(5) AS.20 SERIES MISSILES 


- a 


oO -B 


— 
——-. 
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~ (2) 20 SERIES MISSILES, (2) TANKS, RECON 
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(3) AS30 MISSILES 


— 
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N-156F MISSILE PLATFORM can mount missiles and stores in varied configurations. 


ANTENNA IN AFT EDGES 
OF OPPOSITE WINGS(2) 


POWER PACK-ZINC/SILVER BATTERY 


7 


PROXIMITY FUZE 


_ 


SUSTAINER MOTOR 


AUTO PILOT 
CW TRANSMITTER 


ELECTRICAL 
DISCONNECT 
TRACER 

JET SPOILERS 


RELAYS 
COMMAND GUIDANCE 
LINK 


BOOSTER MOTOR 


GYRO 


WARHEAD 


NORD AA.25 solid-propellant, radar-controlled missile has four fingers located in the 
exhaust stream which act in diametrically opposed pairs for pitch and yaw control. Con- 
stant rotation for stabilization in flight is induced by fixed-fin offset angle. 
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surface) weapons, which are pilot con- 
trolled by radio command via a small 
stick in the cockpit, with visual monitor- 
ing, like the U.S. Martin Bullpup 

I'wo expansions were made, to the 
\A.25 and AS.25 series (Nord models 
5104) and the AS.30. Though the 
\A.25 was deemed adequate for the air 
to-air mission, another increase was con 
sidered necessary to get desired effective 
ness against ground targets, hence the 
AS.30 was developed Vhe AS.30 weighs 
1,150 Ib., can carry a 550 Ib 
be equipped with nuclear war 


warhead, 


or can 
] 
he 1G 


Solid Propellant Missiles 


All three series have solid propellant 


ket motors, with four fingers located 
exhaust blast which act in 

cally opposed pairs for pitch 
All missiles have con 
tation induced bv fixed fin offsct 
for stabilization in flight. Missiles 
wo gvros which change cognizance 
itch the onstant 


rvro changes to vaw and 


iw control 


roll rate 
back 
1¢ vaw gyro changes to pitc h and 
pack 
fingers change 
Betwe 
ontro] time 


Exhaust deflection 


« 
rance with the gyro: en 20 


guidance and 
during each missile flight 


1 


he later 25 and 30 series missiles, 


radar mtrol was substituted for pilot 


] command, 


raft’s 


"s missile com 


visual monitoring and radio 


with inputs from the air radar 
passing through the plane 
missile 


puter, then being sent to the 


is a computed corrective command 
signal. For this, two 
used on the aircraft radar, one for the 
missile, the other for the target. The 
computer determines the corrective 
signal to be sent the missile’s autopilot 
from the differential readings of the two 


and ek 


range gates ar 


range well as azimuth 


vation data 


aoate R 
ga 1S 


Missile Guidance 
The 


rider, 


missile is essentially a beam 
of the computed cor- 
steers the 


pre cis 


but us¢ 
commands 
missile down the center of a 
track instead of leaving it free to digress 
within the cone angle of the radar beam 

Development of the Nord missiles 
originally a French government project 
which was terminated in favor of the 
Matra, also has been supported by the 
U.S. Mutual Weapons Development 
Team, with half U.S. and half French 
funding. Development so far has carried 
through blind firings of 50 missiles in 


rective course 
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NORTHROP N-156F flics with Sidewinder missiles on wingtips, 150-gal. tanks slu underneath the wings. 





Pia ctvormsts 


| 








N-156F FLIGHT TEST program includes maneuvers with 2,000 Ib. belly store which t necessarily depict operational configuration. 
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VARIETY of weapon stores carried by the Northrop N-156F Freedom Fighter are shown in this display. They are (1) and (2) GAR-8-1A 
Sidewinders, with Sparrow IIIs at right (3) GAR-1-D and -3 Falcons (4) 750-4b. napalm bomb (5) 7.62 mm. Vulcan gun pack (6) LAV 
10/A rocket launcher with four 5 in. Zunis (7) 2.75 in. FFARs, with Aero-7D rocket launcher in foreground (8) 1,000-Ib. bomb (9) 500 
Ib. bomb (10) 2,000-Ib. special weapon shape (11) Northrop Aero X-11A practice bomb and rocket launcher. Not shown are Nord 


missiles, Martin Bullpup and variety of larger Vulcan gun packs. 











LONG RANGE 





AIR- GROUND 


OSE SUPPT. 





AIR-GROUND 
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INTERCEPT 


RECON. | 


CONFIGURATIONS for Northrop N-156F Rapiere weapon 
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system are detailed above. 


the AA.25 and AS.25 series, plus firings 

of | AS.30 missile v1 e laran 
ntrol, using Mystere fighter 

1 fire control makes use of mam 

the Hughes MG-] quipment 

1 service with the interceptor 

f the McDonnell F-101B. For 

l'aran, parts of the system are being 

tted to solid state and being r 

d, while others are being just 

repackaged in “jeep can for the N 

156K application. Some solid state con 


been completed including 


versions have 
the re packaging and some pl in repac k- 

ring don All solid state conversions 
have been breadboarded in Hughes’ 
laborator 

Provisions include totally automatic 
weapon launch, or pilot launch from the 
fire control system display, or manual 
veapon aim and launch. Pilot can over- 


ride automatic launch if he desires 
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With the Taran, the original plan 
was to have target acquisition and lock- 
on at about 60 deg. angle off. To en- 
sure missile capture and control at this 
high angle off, additional equipment 
would have to be incorporated, increas- 
ing complexity and weight. Instead, 
capture angle may be reduced some- 
what. 


Inertial System 


Rapiere navigation will be based on 
in inertial navigation unit, with stable 
platform and computer to be obtained 
by Northrop, possibly from Litton In- 
dustries or another source. The inertial 
system will furnish inputs to a moving- 
inap horizontal situation display which 
has been developed by Hughes, and, 
while the display is similar to the mov- 
ing map unit used in the Convair F-106 
interceptor, it derives information from 
only the inertial system or pilot cor- 
rections, rather than from several inputs 
which are used in the Convair intercep 
tor display 

Scale of the maps normally is such 
that an ‘area the size of the United 
States can be stored on six slides 
Transfer from one slide to another is 
utomatic. Should the pilot want to 
study the target slide while en route, 
there are selective switching provisions. 
While the proper map is out of view, a 
memory unit in the inertial system 
keeps track of position changes and 
when the proper map comes back into 
place the correct position appears auto- 
matically. Scaling is provided for such 
things as target area maps or other spe- 
cial map requirements, where larger 
views mav be desired 

l'aran radar scope is located adjacent 
to the horizontal situation display, so 
that in the final stages of a blind attack, 
map outlines can be compared with 
radar outlines for a target cross check 
The horizontal situation display in the 
Rapiere is mounted on the vertical 
panel rather than between the pilot's 
legs is im the | 106 


~ ma) ™ 
USAF Scored on Plan 
r 
lo Buy Oxygen Plants 

Washington—Senate Small Business 
Subcommittee has charged Air Force 
with “unwarranted competition with 
private business” and asked USAF to 
reconsider its plan for purchase of 64 
liquid oxygen producing plants. 

\ir Force plans call for purchase of 
1 total of 70 plants for on-base manu- 
facture of a large portion of the oxygen 
needed by pilots 

The subcommittee, headed by Sen 
\lan Bible (D.-Nev.), said that at hear- 
ings USAF did not “satisfactorily sup- 
port its contention” that the storage of 
liquid oxygen is “not acceptable or 
practicable.” 
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Navy to Test Hughes Air-Cushion Water Craft 


Hydrostreak air-cushion vehicle developed by Hughes Tool Co. has been turned over to 
Navy for testing. The 21-ft.-long craft rides on a cushion of air held under the hull by fore 
and aft water walls formed by water pumped through slit-like nozzles which extend hori- 
zontally across bow and stern. Fan in center of hull pumps air beneath the water craft. 
Propellers are mounted aft of water scoops. Note twin rudders. 




















Chance Vought F8U-2N 
Armed With 4 Sidewinders 


Chance Vought Aircraft is producing the F8U-2N Cru 
sader fighter (AW Feb. 2, 1959, p. 37) for Navy under 
contracts totaling about $100 million. Four Sidewinders 
are attached, two on cach side, to a magensium T-shaped 
bracket. The fighter also is armed with a 20-mm. cannon 
Chance Vought autopilot permits the pilot to hold alti 
tude, heading, or pitch and roll attitude by pushing a 
button on the control stick. A change in heading or bank 
angle can be made by turning a dial. The FS8U-.2N is 
equipped with a Martin-Baker ejection seat which permits 


escape at ground level. The aircraft is scheduled to begin 


Carrier qualifications tests this summer. 
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Chance Vought F8U-2N with four Sidewinder missiles (two on each side) is phot 1 with a telephoto lens from airport control 
tower as the Crusader passes by at 430 kt. Powerplant is a Pratt & Whitney J57-I 1 at 18,000 Ib. thrust maximum at sea level. 
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Medical evacuation, another mission 














suggested by Agusta, may be accom- 
plished with four litters (two stacks of 
two) behind the two forward seats for 
pilot and attendant Available fuel 
load in the fully loaded medical evacu- 
ation version is 980 Ib. Agusta says 
the R1340 engine will maintain takeoff 
power at altitudes to 6,500 ft. Moun- 
tain transport mussions may be per 














formed at altitudes of 11,500 ft. for 
periods up to one hour, according to 
the company 


Cargo Capacity 

lhe helicopter is equipped to carry an 
external cargo for use in construction 
yperations. The maximum cargo load 
it sea level is 1.940 Ib. In order to carry 
this payload, the Agusta-Bell 102 must 
carrv one pilot and 100 Tb. of fuel, lim- 
ting its range to 31 mi. The external 
cargo load is suspended in a sling be- 
neath the he licopter 








AGUSTA-BELL 102 uses Bell rotating components and Pratt & Whitney R1340 engine 


Maximum speed of the Agusta-Bell is 
121 mph. Cruise speed for best range 
is 100 mph. at 2,000 ft. altitude 


Agusta-Bell 102 Enters Production Service ceiling of the helicopter 1s listed 


Agusta-Bell helicopter, now in pro 
duction in the Agusta company’s Cas 
cina Costa facility in northern Italy, 
will offer a variety of passenger /cargo 
configurations for maximum versatility 

The civil helicopter, which first flew 
in February, 1959, is the first Italian 
helicopter to be certificated under U. § 
Civil Air Regulations Part 6 require- 
ments 

The single-rotor vehicle utilizes Bell 
HU-1A rotating components and a 
Canadian Pratt & Whitnev R1340 en- 
gine developing 600 hp. maximum 

Conventional in appearance the 
skid-mounted 102 employs a_ two- 
bladed 47-ft. rotor and a 7 ft. 8 in 
two-bladed tail rotor Gross weight 
of the helicopter is 6,280 Ib. Empty 
weight is 3,960 Ib 


Seating Variations 

The various internal configurations 
of the Agusta-Bell are designed to take 
maximum advantage of the 2,310 Ib. 
useful load of the aircraft 

Operating on a typical helicopter air- 
line route, Agusta says the 102 can 
carry nine passengers plus, the pilot and 
250 Ib. of baggage or equipment. Seat- 
ing in this high-densitv configuration 
would be two seats forward for the 
pilot and one passenger, followed by a 
row of three seats and another row of 
five 

Maximum range for the helicopter 
in this configuration is 62 mi. (100 km.) 
with 10% fuel reserves 

Stage lengths of 220 mi. (350 km.) 
permit a seven-passenger capability 
(1,230 tb.) plus pilot and 260 Ib. of 
baggage 

This seating arrangement is achieved 
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it 14,000 ft. and it will hover in ground 
it 9,500 ft Maximum endur- 


by removing two seats from the second _ effect 
row of the high density configuration ince is 3 hr. 20 min 

This leaves a two, one, five seating The helicopter is 58 ft. 9 in. long, 
arrangement for the 350 mi. stage 8 ft. wide and 10 ft. 7 in. high. Rotor 


length diameter is 47 ft 


Umbaugh-18 Gets New V-Tail 
Latest Umbaugh-18 autogyros feature new V-tail which company says will add to stability 
and, with identical surfaces, facilitate production. Of five production models being manu- 
factured at the Hagerstown, Md., plant of Fairchild Engine & Airplane Corp., under 
contract to Umbaugh (AW May 9, p. 33), two already have been rolled out. Preceding 
these were prototypes which had flown in varied tail configurations: Seabee-type single 
vertical fin and stabilizer, and Bellanca-type tail with three vertical stabilizers. Aircraft 
is not yet certificated, though Umbaugh claims it will be in full production this winter. 
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Coating Cuts Oxidation 
During Metal Working 


Spray precoating method of sharply 
reducing oxidation and material losses 
during hot-forming, stress relieving and 
heat treating has been developed by 
Chance Vought Aircraft’s Aeronautics 
Division. 

Process, applicable to any metal to 
which copper or aluminum is non-alloy- 
ible, including “exotic” materials such 
is beryllium, molybdenum, rhenium, 
tantalum, tungsten, vanadium and zir- 
onium as well as nickel alloys, keeps 
material loss to between .0001 and .005 
in. during treatment compared with 
ipproximately .002 and .012 in. for 
onventional methods 

Copper or aluminum coating sprayed 
mto material before treating provides 
1 protective oxide coating which also 
icts as a lubricant for subsequent form- 

stops oxidation of the material, 
isily removable after treat 


ition may comprise an ilu- 

ninum pigment paste powder or flakes 
lissolved in lacquer or thinner, or it 
nay be aluminum or copper oxide. The 
ganic binder is burned out during 

treatment 

lhe process also has been found use- 
ful in protecting steel and stainless steel 
razing envelopes and boxes from oxi- 
dation at temperatures up to 2,000] 
Previously the retorts had to be cleaned 
‘f heat scale by sand blasting and vapor 
honing after cach brazing cycle. The 
precoat method makes it possible to 
make retorts of much cheaper material 
than stainless steel. As the coating 
vears off, it can be removed by a 
sodium hydroxide method so that it 


in be recoated 


PRODUCTION BRIEFING 





Kellett Aircraft Corp., Willow Grove, 
Pa., will develop a helicopter water 
ditching trainer for the Marine Corps 
Ihe trainer will be installed in a tank 
it Camp Pendleton, Calif. Kellett’s con- 
tract, let by the Navy Training Device 
Center, Port Washington, N. Y., will 
he over $150.000 


Anny Corps of Engineers has awarded 

$24.4 million contract for construc- 
tion of 12 Atlas ICBM launching com- 
plexes near Plattsburgh, N. Y. Con- 
tract was won by a joint venture con- 
struction group sponsored by Raymond 
International, Inc., whose partners in 
the project include Henry J. Kaiser Co., 
Oakland, Calif.; Macco Corp., Para 
mount, Calif., and the Puget Sound 
Bridge and Dry Dock Corp., Seattle, 
Wash 
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THE KAMAN AIRCRAFT CORPORATION 
BLOOMFIELD, CONNECTICUT 


est independent produc: 
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directional control is oversensitive because of the large rudder area in relation to vertical fin area, so a swept vertical fin and rudder 
modification is planned. Antenna mast in front of canopy is for battery-operated receiver. 


Aviation Week Pilot Report: 


BA-7 Features Good Stability, Control 





By William S. Reed line of Andreasson’s efforts, is aimed accomplished his aim, has produced an 
iircraft that is safe, easy to fly and yet 


it providing these advantages 

San Diego—Commercial interest has ©@ High cruise speed, realized by ex- not lacking in the handling qualit 
developed in the Andreasson BA-7, an ceptionally light empty weight—554 that make it enjoyable to fly 
example of one of the privately built Ib., and clean construction, including The BA-7 is being certificated 
aircraft for which increasing num! flush rivetinz Sweden and since reciprocal agrec 
of applications are being made for Fed © Good visibility for pilot and passer ments exist with the U. S.. certification 
eral Aviation Agency Experimental Air ger, afforded by a bubble canopv above will be gained here. Load analyses have 

h wing been completed and the stress analysis 


worthiness Certificates the swept-forward, shoulder-hig 
Unique design and simple fabrication © Simplified construction featuring now is being 
tressed skin fuselage with Although designed to be fullv acro 


techniques, coupled with emphasis on monocoqu ress 
] bulkheads and a single-spar _batic and stressed for +6 and 3 2g 


raft will be certificated undet 


y accomplished 


weight reduction, enable this light sp I hi 1 


Lusiness aircraft to coax a 140-mph wing built around a standard 
7¢ hn ’ 


cruise speed out of a 75 hy ngin iluminum extension 
luation h ra xperimental category allows 


Combined with good performan AviATION Weex’s evalu 
, } 


ce BA-7 demonstrated BA-7 indicates that Andreasson h ircraft to be modified, such 


m of a new t 1 fin and 


itegory, Andreasson claim 
the small, two-pla 
unusually good stability an 
ibout all three axes in all speed regimes 
during a flight by this Aviation WerEK 
pilot Coon welsh 1.200 Ib. und handling presents no prob 

Built is a par ime ventur 2 I mpty weight 584 Ib. ™ the urcraft light we ight 
Convair control systems group let Ueefal load 616 Ib ;, wheeled ut with 
Bjorn Andreasson, the ircraft re pre Wing span 23 ft 
sents years of idea formulation, | Leuath 1S ft 
hr. of labor, but only about $1.0 I Height R ft 
materials, including a used engit I] Stee anid 92 sq. ft pu g the aircraft 
around appeal of the design I Wine load (max. gross) 13 psf rained through 
sulted in considerable commercia! i caties, Neil 16 Ib./hp. 
terest in the B 4-7 and irrangemecnits ” (12 Ib./hp.) 
virtaally are compl ted for prod 5 Engine Continental A75—75 hp 
the aircraft in Sweden by on . Continental O-200—100 hp. 
country’s leading industry groups,” Fuel capacity 20 gal 
Andreasson claims. Projected _ retail Range 600 mi. 
price in the U. S. is about $5,000 With the Continental 0-200 

Design of the BA-7, seventh in the 


; 





igh FN “ but it cannot be flown for com 
BA-7 Specifications 
} 


Although a tow bar 
ground movement ] 


by on man 


canopy and 
onveniently grouped for 
Although the present 
electrical system or startet 
rsion will be offered wi 
1S optional cquipment 
laxiing is accomplished with rudder 
actuated nosewheel-steering, and hy- 
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draulic brakes are fitted to both main 
landing gear. Brakes are applied with 
a hand-operated lever on a central 
pedestal; they are not individually 
operable 

Unusual visibility is afforded through 
the plastic canopy by the pilot’s posi- 
tion above and ahead of the wing, per- 
mitting a thorough check of uncon- 
trolled traffic prior to taking the 
runway for takeoff 

Precise directional control is easily 
maintained on takeoff and liftoff is 
accomplished at approximately 60 mph. 
indicated airspeed with little or no 
hack pressure necessary on the control 
stick. Takeoff run with one person 
iboard approximates only 500 ft. 

Initial rate of climb is about 500 
fpm. despite the handicap in low speed 
performance caused by a cruising pro- 
peller. The unusual visibility afforded 
by being above and ahead of the wing 
iain is noticeable in turning out of 
traffic. 

The center-located control _ stick, 
which caused some minor apprehension 
prior to takeoff, proved to be not in 
the least awkward as previously antici 
pated. Over-the-nose visibility through 
out the climb at 80 mph. is good 

The BA-7 exhibits positive speed 
stability throughout acceleration from 
climb to cruising speed in level flight 
and minimum of trim as 
speed increases. Longitudinal control is 
accomplished through an all-flying tail 
with an anti-servo tab to provide trim 
ind a force feedback through the non 
linear control rod for pilot feel. The 
stick force per g gradient is positive 
but at the neither too light 
nor too heavy 


require > i 


same tine 


Aileron Response 


throughout the 


Aileron response 
and, like 


speed regime is veri 
the elevator control, has very litth 
friction and low breakout force, a 
uncommon in light 


good 


feature generally 
iircraft 
Directional control is 
ritical because of the larg 
irca in relation to vertical 
irca. The over-sensitivity of rudder con- 
trol will be alleviated soon with installa- 
tion of a swept vertical fin and rudder 
now being 


somewhat 
rudder 
stabilizer 


ilready designed and 
fabricated 

Top speed at 3,000 ft. mean sea 
level, with temperature about 50F and 
at 2,600 rpm., is 143 mph. LAS, which 
favorably with Andreasson’s 
150 maximum true. air- 


compare ; 
guarantee of 
peed 
Restricted elevator movement pre- 
vents the aircraft from being stalled 
and results in a minimum attainable 
airspeed of 60 mph. IAS. Rudder and 
aileron control at minimum speed is 
excellent, both power-on and power- 
off, and turns can be executed com- 
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CONTROL STICK is mounted on a center channel which also supports the nose gear and 
Hand-operated brake is forward of the stick; elevator trim is out of view 
Throttle, of push-pull type, is at top center. 


engine firewall. 
behind the stick. 


hange with power or speed change or 
vhile lowering flaps does not render 
it unsafe to leave the stick free. If pre- 
ferred, the control stick easily can be 
eld with the left hand while the right 
the aircraft This AviaTION ind is used for trim or flap operation 
pilot assumed a very high, 1 Very little tendency to float is ap- 
ittitude from by arent during the flareout for landing 

ind cutting the pow ecause of the restricted elevator power 
As the airspeed bled iilable and because the airfoil ex- 
lowered a1 hibits laminar flow characteristics. A 
60-mph w flareout, therefore, is recommended 
ither than the conventional technique 
ith light aircraft. The rugged, tapered 
teel rod which forms the main landing 
ind trim both ir is sufficiently strong to withstand 
hand the somewhat hard landing which 
would be caused by flaring out too high, 


fortably without stalling. The 
also has been demonstrated to bi 
pletely spin-proof, Andreasson 
Any ittempt to stall or 
thwarted bv the inherent stab 


ruising speed 
up sharplh 
to idl 
idly, the nose genth 
urcraft stabilized in a 
with no tendency to stall 
Landing iccomplished 
mately 


glide ot 5-80 mi 


Although flap 
ictuated with the 
in the left seat, the 


ipprox 


right 


absence 





effective because they are of the sealed type. 
Note external longerons on the fuselage box corners aft of the wing. 


SHORT-SPAN AILERONS are extremely 
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q AZTEC. Newest, fastest, larger Piper executive plane. 0 APACHE. World's most popular executive twin. Carries 4 
Cruises over 200 mph with five passengers, in luxurious 

comfort. Powered by two 250 hp Lycoming engines. Selected 

by U.S. Navy as utility transport. $49,500, 


PICK THE PIPER 
that sults ™ 


or 5 passengers in big, quiet, roomy cabin. Cruises over 
170 mph; has cruising range of up to 1250 miles. Powered by 


two 160 hp Lycoming engines. $36,990, 


OUR "© 


eds 


THERE'S A PERFECT PIPER FOR ANY BUSINESS OR PLEASURE PURPOSE 


‘a COMANCHE 250. World's most widely 
— purchased high performance single 
engine business plane. Over 180 mph cruise 
with 250 hp Lycoming. Boasts biggest, room 
iest cabin in class. Holds Class 4 world dis 
tance record—7668 miles! $19,800. 


‘a TRI-PACER. Fastest inthe low-cost 4-place 

field. Cruises 138 mph with new optional 
speed fairings. Combines most features to 
make flying easy—simplified controls, Hydra- 
sorb tricycle gear. $9,345. 


WHAT PIPER SUITS YOU BEST? 
See your Piper dealer in the Yellow Pages 


or check the brochure you wish. 


PIPER 


AIRCRAFT CORPORATION 
LOCK HAVEN, PA. 


COMANCHE 180. Tops for economical! 

transportation, cruises 160 mph with 
180 hp Lycoming. Like Comanche 250 has 
many advanced aerodynamic features—lami 
nar-flow wing, single-piece stabilator. Holds 
Class 3 record—6959 miles! $15,800. 


r- CARIBBEAN. Lowest cost 4-place plane. 
‘J with 150 hp Lycoming. Has same fine 
features as Tri-Pacer, cruises over 130 mph 
ideal for operators, flying clubs, business 
men. $8,795 — as little as $248 per month. 


r PAWNEE. World's first airplane designed 

solely for application of agricultural 
chemicals to go into volume production. Com- 
bines many special safety features. Has high 
efficiency dispersal equipment for dust or 
spray. $8,995. 


SUPER CUB. Modern version of one of 

world’s most famous airplanes. Trainer 
model has 90 hp Continental; 150 hp model 
widely used for patrol, mountain rescue, hun- 
dreds of other uses. $6,145. 





PIPER AIRCRAFT CORPORATION, LOCK HAVEN, PA. 
Please send me the following literature 

Comanche 250 

Tri-Pacer 

C) Caribbean 


C) Aztec 
(J Apache 
() Comanche 180 


ee 
ADDRESS 


C2 Super Cub 
() Pawnee 
1D All models 

















Hiller 12E Helicopter Sprays Cotton Crop 


Hiller 12E. helicopter, owned by WhirlWide Helicopters, Inc., Fresno, Calif., sprays cotton in the San Joaquin valley, using a magnesium 


2 million cu. ft. of downwash per 1 ite, allowing more efficient application of spray. 


chlorate solution. Company claims Hiller develops 2 


iS Was ¢ x per need by this pilot on the 
first landing attempt 

Che aircraft touches down at about 
) mph. IAS, rolling out about 450 ft 
vith moderate braking 

Fuselage is a sheet metal box with 
external longerons, rectangular in cross 
ection from the firewall aft. Onc 
built-up bulkhead serves as the wing 
irry-through structure, as landing gear 
nd fuel tank support, and seats-attach 
poimt. At three points aft of the main 
bulkhead, other bulkheads are formed 
from the addition of internal angle 
tiffeners with gussets at cach of the 
four comers 

Wing is built around a single spat 
of standard extrusion size with flush- 
iveted .040 magnesium skin. Produc- 
tion version will feature a flush-riveted 
032 aluminum alloy skin 

Ailerons are cable-operated and 
scaled to prevent acrodynamic losses 
\ simple flap is used. Wing has a single 
bracing-strut on each side and features 
in NACA 23008.5_ section (spect 
ratio is 6, with chord of 4 ft. Dihedral 

| deg., incidence is 2 deg 

[he wing is swept forward 3 deg. to 
permit the passenger to be carried prac 
tically on the CG. Wing thickness is 
narrowed at the root by removing a 
portion of the spar web, bending th« 
ips, and riveting stiffeners to the web 
Wing attach points also are riveted to 
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the web. Reducing thickn 
root gives better pilot visibilit 
ilso reduces drag in the root area 
Horizontal tail is an all-meta 
lever stabilator supported by a 
bearing utilizing a non-linear 
ism to decrease sensitivity 
tral 


Stabilator span is 7 ft in 


Variable Pitch Propeller 
Present 75-hp. powerplant 


in replaced i i 100-hp 
Andreasson 
| 


pitch propel 


working on a 


ler of his own design 


1utomatically will change pitch | 





Loran Receiver 


D-X Navigator, new lightweight Lor 
ceiver, has been developed for busin: 
craft by Electro-Nuclear Apparatus 


Baltimore, Md. Unit weighs 23 Ib., req 


90 watts and is available in 115 


12 v. d. c. models. 


g disk loading. New propeller should 
e better climb performance whie 
till permitting high cruising speed 
Production version will incorporate 
) glass fiber, contoured bucket seats 
ffording considerably greater comfort. 
Bottom of the seats will have a large 
1 of plastic foam to absorb shock in 
rash landing. 
Rudolph Abilin, a former Swedish 
t pilot now attached to a Swedish 
dustry group, has made a number of 
iluation flights in the BA-7. Plans 
resently call for the BA-7 to be pro- 
luced in Sweden for the European 
iarket in a slightly modified, improved 
rsion. First production aircraft should 
be available in about one vear. Models 
for the U. S. market probably will be 
mstructed in Sweden and shipped 
here, minus the engine 


Rumanian GP-2 Glider 
Passes Flight Tests 


Rumanian glider, the two-place all 
od GP-2, has successfully passed gov- 
rmment trials, according to Soviet 
ports. Featuring a  swept-forward 
ng, the GP-2 span is 52.5 ft. and is 
? ft. long. Wing area is 196 sq. ft 
mptv weight is 726 lb. and_ gross 
ight is 1,124 lb. Best glide rate is 
ported to be 1:26 and minimum sink- 
2.46 fps 


ng speed as 





The Richmond Arsenal was producing thousands of 
rockets for the Confederacy and experimentations on their 
deadly missiles were still underway as late as 1865. 

Today, as a vital part of one of the world’s largest elec- 
tronics companies, Raytheon’s Missile Systems Division is 
making significant contributions to the art of missilery. The 
exciting new Pin Cushion Project for selective missile identifi- 
cation, the constantly advancing Navy’s air-to-air 
SPARROW III and Army’s HAWK are examples of their 
outstanding creative work. 

We are seeking highly creative people to maintain 
Raytheon’s leadership in this challenging field. For these 
people, Raytheon’s Missile Systems Division creates a 
climate for talent —- perhaps your talent. 


[9” 
CENTURY: 


REBEL ROCKET OF GI 


ENGINEERS: immediate openings in Data Handling — 
Circuit Design Packaging Electro-Mechanical Design 

Systems Test Test Equipment Design Systems 
Analysis High Power Radar Design Microwave Tube 
Application High Voltage Power Supply Modulators 

Microwave Design Systems Design VHF Circuit 
Design Operations Analysis Radar Systems and 
Mathematicians. 

Please apply to Mr. W. F. O’ Melia, Employment Manager, 
Bedford Laboratory, Missile Systems Division, Raytheon 


Company, Bedford, Massachusetts. 
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... creates a climate for talent. 
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Be, 


Office bulkhead may be removed for full length open cabin. Private office at right features jack-knifing desk. 


Convair Converted 
For Executive Use 


Custom cockpit of converted Convair fea- 
tures Bendix X-band radar, Sperry SP20 
autopilot, dual Collins 51R omnis with 
Collins 51V glideslopes, dual Bendix RMI 
and Omni Mag, Collins 17L-51X VHF, 
Aircraft Radio Corp. 210 standby VHF, 
dual Bendix ADF with iron core loops, Col- 
lins 51X marker, Remmert-Werner isolation 
amplifier, custom radio and_ instrument 
panels, and special racks for maintenance 
books and Jeppeson manuals and charts. 
The Convair 440 is powered by Pratt & 
Whitney R2800-CB16 engines at 2,400 hp. 
Conversion was made for the Coca-Cola 
Co., Atlanta, Ga., which will use the air- 
craft for transportation of executives, sales 
and technical personnel. In its converted 
configuration, the Convair 440 will accom- 
modate 17 passengers. Equipment includes 
tables, swivel chairs, desks, work tables, clec- 
trical facilities for typewriters, dictating and 
other office machines, galley, lavatory and 
other appointments, 











The Columbus Division of 


North American Aviation, Inc. 


Offers the following 
immediate openings : 


HYDRODYNAMICIST — To direct effort on design of ad- 
vanced hydronautics vehicles and conduct research in 
related problem areas. Engineer with M.S. or PhD degree 
plus eight to ten years direct experience in hydrodynamic 


design and research. 


ROTARY WING AERODYNAMICIST — To contribute to the 
design of new V/STOL vehicles and related research. 
Engineer with B.S. degree plus four to five years direct 
experience in rotary wing stability and control design 
and test 


AERODYNAMICIST-LOADS — To direct effort leading to de- 
velopment of new and improved methods of predicting 
static and operating airloads to support flying qualities 
and structural designs. Engineer with M.S. degree plus 
eight to ten years direct experience in prediction of aero 
dynamic loads. 


SERVO-DYNAMICIST —To establish dynamic flight require 
ments for advanced vehicles as influenced by autopilot / 
stability augmentation considerations. Engineer with 
B.S. degree plus six to eight years direct experience in 
dynamic stability and autopilot analysis. 

THEORETICAL AERO-THERMODYNAMICIST — To direct re- 
search and development efforts in the aero-thermody 
namics of hypersonic and rarefied flows and in the area 
of magneto-hydrodynamics. Engineer or scientist with 
M.S. or PhD degree plus six to eight years direct experi- 
ence in theoretical fluid mechanics. 

Please write to: H. Keever, Engineering Personnel Manager, Box AW272, 
North American Aviation, inc., Columbus, Ohio. 


THE COLUMBUS 
DIVISION OF 
NORTH AMERICAN AVIATION, INC. 


Home of the T2J Buckeye s 


and the A3J Vigilante A A 











U. S. Pilots Invited 
To Fly Communaute 


United States pilots and businessmen 
are being invited to Paris this fall to fly 
and evaluate the six to eight passenger, 
French-built, twin-turboprop Dassault 
Communaute MD-415 prototype. Aim 
is to promote enough American interest 
~—and orders—to warrant production of 
the 335-mph. business transport. 

The invitation does not cover the 
cost of fare, but iacludes five-day accom- 
modatiors by Generale Acronautique 
Marcel Dassault. A trip via chartered 
airliner from Chicago and New York 
on Sept. 1, with a return on Sept. 7, is 
being arranged by Don Payton, business 
uircraft consultant of Westchester, II 

Payton, who would market the Com- 
munaute here, hopes to interest up to 
7 persons to make the trip at a mini- 
mum round-tnp fare cost of $300 each 

The MD-415, with equipment, would 
scll at an estimated $400,000. Price 
includes radar, dual communication and 
navigation radio, complete deicing 
equipment, safety systems and standard 
IX-passenger cxecutive mteror 

Cost would be based on 100 orders, 
though the airplane would move with 
only 10 orders in hand,” Payton told 
AviATION Week. He also stated the 
possibility that the airplane could be 
produced either by Sud Aviation in 
France or under license in the United 
States, should orders warrant. The sin- 

prototype has been evaluated by the 
French military services (AW Apr. 25, 
p. 34) with both an oval and circular 
fuselage cross-section; the latter prob- 
ibly would be fitted to a commercial 
version 

During the five-day stay in France, 
pilots will receive ground schooling on 
the pressurized aircraft’s airframe and 
propeller-engine combination, plus a 
tour of production fa ilities as well a 

ipportunity to flv the prototype 

The Communaute has an empty 

ight of 8,500 Ib. Gross weight is 
15,600 Ib. Over-all length is 50 ft. 6 in., 
wing span is 54 ft. 10 in Cabin height 
is 5 ft. 6 in.; cabin length is 21 ft. 8 in. 
Power is supplied by two Turbomeca 
Bastan turboprops of 1,000 ehp. each 

With maximum cruise of 335 mph., 
two crew and six passengers, range of 
the MD-15 is specified as 1,800 mi 
Single-engine service ceiling is 16,000 
ft.; twin-engine, 36,000 ft. Stall speed 
at 13,000 Ib. is 64 kt. Rate of climb at 
sea level is 2,800 fpm. 

Along with Payton, the United States- 
French transportation committee con 
sists of Robert L. Hansen, chief pilot, 
Krochler Manufacturing Co.; Charles 
Ridings, transportation manager, Bar- 
ber-Colman Co., and Robert H. Vinson, 
chief pilot, International Minerals and 
Chemicals Corp 
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WHO'S WHERE Donald L. Dewing, director of ma R. L. Coffey, manager of product planning 
ment control, Solid Rocket Plant, Aer alysis and rocket sales; J. T. Wills, head 
General Corp., Sacramento, Calif #f turboprop engine sales. K. J. Bigelow suc- 
Murray A. Schwartz, head of th eds Mr. Wills as manager of the Wash- 
temperature materials program, R¢ ae oo — : 
y Division of United Technology Yr. Ludwig Roth, director of research, 
Changes Sunnyvale, Calif., a subsidiary of | Norair Division of Northrop Corp., Beverly 
R. S. Saye, chief project engineer for Aircraft Corp Hills, Calif 
Thor systems, Douglas Aircraft Co., Inc., Paul S. Dove has joined the Wash Dr. Wayne Masters, manager-Antenna 
Santa Monica, Calif., succeeding H. M. D. C., staff of Stromberg-Carlson D Laboratory, Melpar, Inc., Falls Church 
Thomas, now Saturn program manager of General Dynamics Corp Howard A. Bond, manager of reconnais 
Other Thor project appointments: D. E. Andrew W. Walters, head of the ¢ mce systems, Electronics Division of 
Brimley, assistant chief project engineer; Calif., division of Geo Astro Corp Stromberg-Carlson, a division of General 
N. J. Heckman, project engineer-field sta A. M. Okun, manager of product Dynamics Corp., Rochester, N. Y., and 
tion testing; W. H. Hess, project engineer ance, Semiconductor and Material P. Eugene Laliberte, director of marketing 
missile, ground support equipment and sion of RCA, Somerville, N. J Dr. Robert V. Meghreblian, chief of the 
contract requirements. Also: Horace G. George H. Vottler, regional sal Physical Sciences Division, California In 
Irwin, space systems project engineer for ager, Seaboard & Western Airlines, |! titute of Technology, Jet Propulsion Lab 
Douglas’ Delta and Thor-Able space vehicle Joshua G. Marash, East Coast 1 ratory, Pasadena, Calif. Also: Dr. Had- 
programs, succeeding Ted J. Gordon, now anager, FI Al Israel Airlines, New Yor! ley Ford, chief, Chemistry Section; Dr. John 
project engineer for the Saturn S-4 second Earl S. Goodwin, director of Laufer, chief, Gas Dynamics Section 
stage purchases, Westinghouse Electric ‘ Warren F. Westermeier, director of mili 
Kenneth B. Haugen, director-Flight Op Pittsburgh, Pa sales, California Division of Lockkeed 
crations Department, Northwest Orient Edward M. Hayes, superintendent f \ircraft Corp., Burbank, Calif. J. Fred 
Airlines enginecring for new aircraft, Unit Lashley succeeds Mr. Westermeier as mili- 
Leopold R. Michel, product manager- Lines, San Francisco, Calif tary sales manager-Navy 
automatic control group, Laboratory for J. Gordon Vaeth, manager of th H. G. Sturgeon, managing director of de 
Electronics, Inc., Boston, Mass established Washington, D. C fi Havilland Propellers, Ltd., Hatfield, Eng- 
Oleg C. Enikeieff, director of the Mar- Reflectone Electronics, Inc ind, succeeding Sir Ralph Sorley, retiring 
quardt Corp.'s newly-established Special Z. R. S. Ratajski, chicf of res Gene Charles, director of sales, and Tom 
Projects Laboratory, Rockville, Md advanced development, Precisior Sim, director of marketing, Aero Design & 
Leo Tobacman, chicf engineer, Airborne ents Division, Kearfott Division of Engineering Co., Bethany, Okla 
Mechanisms Division, Randolph Mfg. Co., eral Precision, In Little Falls, N. J Jack G. Roback, general sales manager, 
East Cleveland, Ohio Norman FE. Eggers, manager of Monitor Systems, Inc., Fort Washington, 
William H. Conway and Amold C. cial and military engine and Pa., subsidiary of Epsco, Inc 
Knudsen have joined the technical staff of sales, Aircraft Engines Operations of C. K. Fulton, sales manager, Missile De 
Space Electronics Corp., Glendale, Calif son n of General Motors, Ind fense Equipment, General Electric Co.'s 
John W. Dozier, chief engineer, Aircraft is, Ind id Donald D. Davis, Heavy Military Electronics Department, Sy- 
Equipment Testing Co. Inc,, Baltimor nilitary and commercial contract icuse, N. Y 





(Continued from page 23) 


work in Southern California on 





ADVANCED OPPORTUNITIES FOR SENIOR ENGINEERS 


Bendix-Pacifie Division, North Hollywood, California, as a member of the Bendix Corporation “EAGLE” Develop- 


ment Team, is a major contributor to the Navy's newest air-to-air Missile GLE." This weapon system is a second 


generation gir-to-air Fleet Defense System and offers challenging design opportunities to the creative engineer. 
ADVANCED POSITIONS ARE OPEN TO MEN WITH BACHELOR, MASTER AND DOCTOR DEGREES IN 
ELECTRICAL AND MECHANICAL ENGINEERING WITH EXPERIENCE IN ELECTRONIC CIRCUIT DESIGN AND 
MECHANICAL PACKAGING. OTHER HIGH-LEVEL ELECTRONIC ENGINEERING POSITIONS AVAILABLE 





Please send resume to, 


W. C. WALKER, » Bendix-Pacific Division 


NORTH HOLLYWOOD, CALIFORNIA 
ENGINEERING EMPLOYMENT MANAGER 
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NATIONAL The Advertisements in this section include all employment opportunities —executive, management, 
technical, selling, office, skilled, manual, etc. 


COVERAGE Positions Vacant ee et ces oe Smee 


Positions Wanted 
Part Time Work Selling Opportunities Offered labor Bureaus 


DISPLAYED ———RATES——— UNDISPLAYED 
The advertising rate is $52.00 per inch for all advertising appearing on other $2.70 per tine, minimem 3 lines. Te figure advance payment count 5 average 
than a contract basis. Frequency rates quoted on request words as « tine. 
Position Wanted Ads are % of above rate 
An Advertising inch is measured %” vertically on a column—3 columns— Box Numberscounts as ! line 
‘0 inches to @ page Discount of 10% if full payment is made in ad 
insertions 
Not subject to Agency Commission. 





Subject to Agency Commission 
Send NEW AD’ to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. Y. 














STANLEY... || HELICOPTERS 


“The climote capital of the world” 


AVIATION CORP. 
ADVANCED SYSTEMS SPECIALISTS F 0 R 5 A L E 


for 


SPACE VEHICLE TECHNICAL DESIGN S| qhe Following Bellcesters 


. . . AEROMECHANICS _. . HYPERSONICS & GAS DYNAMICS 4 ne he Gas eee 

a » >| 7 t ) ‘ | t o 

. AEROTHERMODYNAMICS . . . PHYSICS ine Roden Sahel Wiest 
For New Hiller 12 E’s 











We are seeking highly qualified energetic engineers with a minimum B.S. of M.S 
plus 3-6 yeors of advanced work 





invited to investigate the opportunities with our expanding company 


You ore 
your own ability, ond where challenging 


where odvancement is limited only by 
progroms ore available to utilize that ability 


Salaries Commensurate Relocation Expenses 


For interview consideration 


** 
~~ 


Alouette I] 
Bell 47 G 2 
3ell 47 G 

Hiller 12 A 
Hiller 12 C 


~ 


it 


send your resume in confidence to Tom Dalton—Personnel Dept. 


STANLEY AVIATION CORP. 


2501 Dallas St. Denver, Colorado 


** 
to = 


. 
a 























For information regarding these 
helicopters, write 
DIRECTOR OF RESEARCH & DEVELOPMENT a iaiedanianiad 
Field: Hiller Aircraft Corporation 
eerie ee Some | 1350 Willow Road 
Safe/Are Mechaniome, | a 


Exploding Bridgewire Ordnance 
Solid & Liquid Propellant ignition 














— MANAGER — 


I by 


ption plus salary , pani et Applied Aeronautical 
P-4698, AVIATION WEEK, 1125 W. 6th St., Los Angeles 17, Calif ° 
Sciences 





@ A staff position located in N.Y.C. Func 
tions of this position ore to maintain and 


SALE EN INEE NEED advance the state of the art in areas of 
ENGINEERS? mechanics, thermodynomics and especially 

: : : sg acoustics and to advise top monagement 
Opportunity to become associated with E , ; of the feasibility of advance concepts in 
monufacturer whose products are well mMovmnee oerGannann 2 the EM these oreas os they affect oircroft and 
Smeets Goi: iin canine * U S SECTION will equipment design and operation. Posi 
‘ame manutacturers. P- help you find the engineers you need it's tion requires extensive educational and 


plicant should have record of past ac- an inexpensive, time-saving method of con work experience in basic Aeronavtical 
tacting competent personnel for every engi research Selary $14,500-$16,000, com 


aon gg Sr ence lee neering job in the Aviation industry. The all mensurate with experience. | Submit de 
! , paid circulation of AVIATION WEEK offers toiled resume including minimum salory 
carrying out successful sales program you an opportunity to choose the best requirements to 

as assigned. Permanent, challenging qualified men available 

and rewarding position for the right For rates and informaticn write R. E. BLANTON 

erson. ion: $ 3 

a mae Aaptee tee Classified Advertising Division AMERICAN AIRLINES, Inc. 

AVIATION WEEK 100 Park Ave. New York, 17, N. Y 


SAFE FLIGHT INSTRUMENT CORP 
4 Water St White Plains, New York P. O. Box 12 New York 36, N. Y 
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INERTIAL 
SYSTEMS 
DEVELOPMENT 


there are opportunities at 
Honeywell Aero for the engineer 
or scientist who is interested in 
participating in this growing 
field of technology. While spe- 
cific inertial systems experience 
is desirable, you may also be 
qualified by your background 
and/or related experience for 
activities in the inertial systems 
development at this time. Spe 


cific openings include: 


SYSTEMS ANALYST 


Mathematician or engineer with 
strong background in vector analy 
sis, operational calculus, matrix al 
gebra and related techniques. To 
carry out analysis of inertial sys 
tems configurations including error 


evaluation 


DIGITAL SYSTEMS AND 
LOGIC DESIGNER 


Familiar with digital logic tech 
niques at current state of the art; 
capable of organizing computing 
systems to perform various tasks in 
cluding logical design and critical 


parameter specification 


ELECTRONIC ENGINEER 


Electrical engineering degree plus 
experience in miniaturized semi- 
conductor electronics development 
lo design servo, pickoff, and other 
electronics for use with gyros and 


accelerometers 


ENGINEERING PHYSICIST 


Physicist with practical and theo- 
retical understanding of mechanics 
magnetism and electricity to analyze 
ind develop inertial sensors of novel 
ind original design 


To discuss these or other openings 
urite Mr. R. O. Maze, Chief Engi 
neer, Marine Systems Group, Dept 
6660F, Acronautical Dieision, 1433 
Stinson Blod., Minneapolis 13, Minn 


Honeywell 
(HE Ming Pada Grup 


To explore professional opportunities in 
other Honeywell operations coast to coast, 
send your application in confidence to 
H. K. Eckstrom, Honeywell, Minneapolis 
&, Minnesota 
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EMPLOYMENT OPPORTUNITIES 


TZ, 4 


AERONUTRONIC 


a Division of Ford Motor Company 
Newport Beach, Southern California 


has immediate openings for all levels of 


SCIENTISTS | 
MATHEMATICIANS 
ENGINEERS 


for challenging positions in 


RANGE SYSTEMS ENGINEERING 
DATA ACQUISITION 
DEVE! OP- I king, Telemetry, Recovery 
DATA PROCESSING 
MENT Interface Equipment 
Data Analysis, Displays 
Junler, seater, ste DATA TRANSMISSION 


ond management W ind Radio, Telephone 
positions. 





tange Systems Operat it Aeronutronic, through the 
immediate expansion of w and existing Range Develop- 
ment programs, has creaté number of outstanding op- 
portunities in the folle g areas: 


Missile systems analysis lest equipment development 

Missile electronics Field test operations 

Downrange Conceptual design of 
instrumentation improved systems 


SENIOR RADAR ANALYST — Key posi- 
tion has been created within Aero- 
tronic’s Radar Department for a 

‘ r analyst with Ph.D. in elec- 

engineering, mathematics or 

, plus ten years’ experience 

following areas: Space surveil- 


detection and tracking sys- 


y T te high resolution techniques, 
timum modulation and coding, 


processing, electronic guid- 
ivanced information theory 
ts, network synthesis and 
s, electro-magnetics, and or- 
ym putation. 


Senior Radar 
Analyst 





Positions are at Aeronu e’s new $22 million Engineer- 
ing and Research Cente: Newport Beach, Southern Cali- 
fornia—the West’s most wation for living, working 
and year ‘round recreati Ford Motor Company employee 
benefits, considered the finest the industry, are included. 


Interested persons are invited to send resume or inquiries 
to Mr. L. L. Huling, Range Systems Operations, Aeronu- 
tronic, Dept. 12, Ford Road, Newport Beach, California. 


RANGE SYSTEMS | AE RONUTRONIC 


OPERATIONS vision of FORD MOTOR COMPANY 
NEWPORT BEACH, SANTA ANA AND MAYWOOD, CALIFORNIA 
NATICK, MASSACHUSETTS 


TTT \\\\\\\\ 


SMM 
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EMPLOYMENT OPPORTUNITIES 


DESIGN 
ENGINEERS 


check these openings in 
advanced gyro and electrical 
components design 


In 1949, Honeywell developed 
and flight tested the floated gyro 
for control systems. Since then, its 
Gyro Design Group has become the 
focal point for a multi-million dollar 
component development program, 
supporting the inertial navigation 
industry. This is, perhaps, the most 
advanced program of its kind. It 
has expanded rapidly and now has 


openings for additional top level 


engineers. 

This group is involved in all 
fields of gyro design. It works in 
such areas as precision gyro and 
accelerometer design, hydro-dynamic 
bearings, vibratory mechanisms, pre- 
cision electric suspension techniques 
and gyro magnetics. 

The men needed to fill these posi- 
tions should be capable of develop- 
ing advanced concepts for gyros 
and of following through on their 
projects. They should have a mini- 
mum of two years’ (and up to 
twenty years’) experience in such 
areas as precision gyro mechanics, 
servo techniques, digital data han- 
dling, electronics packaging, advanced 
instrumentation, or magnetic com- 
ponent design. 


To discuss the sf or othe r openings, 
write Mr Jame g E De pt 
666H, Aeronautical Division, 1433 


Stinson Blivd., Vinn 


Burg, 


Vinneapolis 13, 


Honeywell 
Wilting Phedte Group 


To explore professional opportun- 
ities in other Honeywell operations 
coast to coast, send your applica- 
tion in confidence to H. K. Eck- 
strom, Minneapolis 8, Minnesota. 
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POSITIONS VACANT 


Teaching positions in Aeronautical Engineer- 
ing Send resume to Dean of nwineering 
California State Polytechnic College, Pomona 


California 


Salesmen — Experienced contacting 
“s. fixed base operaners a = nes 
airframe compone s supplies 
on program. Also Export Man 1ager fo 
dept. Unipak Ay ati 24-68 4 
t N. YY. RAvenswo« Ay 1-TR00 


corpo- 
engine 


| Wanted—Constellation nape a Mainte- 


Must have p pn leadershi; 
phases cor 


nance yreman 
ability and long experience in al 
stellation maintenance in¢ luding TC & en- 
gines. P-4 . Aviation Week 


Experienced Pilots (3) and Mechanics (2) 
required immediately fo syne term work 
Bolivia operating Airline. ndlified C-82 a 
craft. Reply in detail to eteataenes Helicopte 
yrporation, Hangar G-6, Philadelphia Int 
Phila. 42, Pa 


POSITIONS WANTED 


ATR S000 hrs. Swe. Ventura Ces 310, 
Twin Beech. Mod 50, Commande FE x rline 
Last 4 yrs. Champion P aper Resume on Re 
juest Available Imed. Robt Arri 

Sidney Rd., Cincinnat $8, Ohio. Wa ROl¢ 


Aviation aa revnt American a ge with 14 
years experie of sales put t 
test flying. demonatration Ay 
tion, b ngual Eng 
vlace his experience and « 
irope at the dispos 
y wishing to do 
nding European markets 
Week 


one Bagincer—Gusentive Pilot Grad. S S.. 


Week 


Com’. ee with BA in Economics Gestres 
permaner on ut t« e 
Ove 
tated 
st request 
Week 
Ferry pilot available for North Cow, or 
South American Ferry u {ELS 
engr co 
340 omph biar 
rience. Will pro 
PW-4704, Av 


age 


“Put Yourself in the 
Other Fellow’s Place” 


TO EMPLOYERS 
e —_—oreEs 


written offering Employr r 
« same are written w th the 
of eaticfyine a current need An 
or, regardless of whether it is favor 
»t, is usually expected 
“n. EMPLOYER. won't x yu remove the 
—— ry abe yut the status of an employee's 
appl by acknowledging all 
plic ante. aad not just the promising can- 
ai dates 
MR. EMPLOYEE you, too, can help by 
acknowledging apt ations and job offers 
This would encourage more companies t 
ion wanted ads in this ss 














in a spirit of 


employers 


thie suggest lor 
on between 


l be the more useful to all 
his considerat 
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NEED 
_| ENGINEERS? 


An employment advertisement 
in the EMPLOYMENT OPPOR- 
TUNITIES SECTION will help 


you find the engineers you 


need. It’s an inexpensive, time- 
saving method of contacting 
competent personnel for every 
engineering job in the Aviation 
industry. The all paid circula- 
tion of AVIATION WEEK offers 
you an opportunity to choose 


the best qualified men avail- 


able. 


For rates and information 
write : 
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Are you a 


computer 
programmer 

and don't 
know it? 


Many men who have training in engineering 
and the sciences are now going into com- 
puter programming. They find that it makes 
full use of their special analytical and logi- 
cal talents, often not fully tapped in their 
present work. 


In the 60's and beyond, the electronic com- 
puter will become more and more an impor- 
tant factor in the operations of business 
industry, science and government. Com 
puter programmers, the men who direct the 
computers, will play a vital role in this 
progress. 


One of the most important qualifications for 
this work is the ability to analyze complex 
problems and to deduce from them mean- 
ingful and useful answers. 


A computer programmer takes a problem — 
it may be in engineering, science, market 

or in any of dozens of other fields—analyzes 
it, and phrases it in a mathematical-iog 
language that the computer can “unde 
stand.” Then the computer goes to work 
with its prodigious speed and accuracy 


If you qualify as a computer programmer, 
you will be given an intensive training course 
in machine language, stored program equip- 
ment, problem-solving techniques, and 
program writing 


If you have a degree in engineering or one 
of the sciences, and are interested in this 
important new profession, | will be happy 
to give you further information. 


Please write, outlining briefly your back- 
ground, to: 


Mr. D. H. Hammers, Dept. 524R4 
IBM Corporation 

7220 Wisconsin Ave. 

Bethesda 14, Maryland 


IBM: 


INTERNATIONAL BUSINESS MACHINES CORPORATION 








EMPLOYMENT OPPORTUNITIES 


digital 
computer 
designers 


The Crosley Division of Avco 
Corporation has openings for elec- 
tronic engineers with from two. to 
ten years’ experience for unusually 
responsible positions involving digi- 
tal computer and data processing 
equipment design. 


At Crosley, all projects offer engi- 
neers of talent and capability un- 
limited challenge and definite 
authority. An alert, aggressive man- 
agement team provides maximum 
support and backing to each of the 
outstanding professional teams 
working on the frontiers of data 
processing for industrial systems. 
Now is your opportunity to grow 
your own career in this new and 
exciting field. Experienced personnel 
can choose: 

* transistorized circuit design 

¢ digital systems design 

¢ logic design 
For complete information, write or 
call: 

Mr. P. B. Olney 

Manager of Scientific and 

Administrative Personnel 

Department W-640 

Crosley Division 

Avco Corporation 

1329 Arlington Street 

Cincinnati 25, Ohio 

Phone: Kirby 1-6600, 


AVES /n,osley 


99 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 
The advertising rate is $31.00 per inch for all advertising appearing on 
other than eS basis. Contract rates on pcan 4 = e Con, etm 3 lines, To figure advance payment count 5 
AN ADVERTISING INCH is meosured % inch vertically on one column, -” die 
3 columns—30 inches—to o page PROPOSALS, $2.70 © line an insertion. 
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 
in Displayed Style. BOX NUMBERS count as one line additional in undispleyed ods. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N.Y. 36, N.Y 
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dre 


SPARE PARTS INVENTORY CHICAGO 11; 586 X. Mickigen Axe 


(-46 —DC-4—DC-6 ron sai 


psy 6A. _Twe one converted yn 2 


AIRCRAFT rar ree crete oor 


| 1958 Bell tteticepter 47G2. tully equipped. 
aiso read t . TTé620 600 napection done 
Blades Rete reconditioned. J-W Helicop 


oe eee ae 


» ga Lo r radios 


2800 CB1G/17 ENGINES | i..." Fcc." a 


Reg Robbir Muni« i” 





THE FLYING TIGER LINE INC. Widgeee , a goons 260 HP coanmees 
thr blade prot te 


Burbank, Calif. Pee ene | di perf titior 
ne » . radio verfect con tion 
Call or Cable : 0. Reg Robbins MI 4-5366, Municipa 





ANTENNA PEDESTAL oweee ws Fat a Prog db 
SCR 584—MP 618 Tel: TRiangle 7-3411 Cable: Fiytiger Mobile Airconditioner 20KW Gen. $200 





Full azimuth and elevation sweeps. 360 degrees Mun. Airs t. Charlotte, N. ¢ 
n azimuth. 210 degrees in elevation. Accurate . 
to | mil. or better over system. Complete for full 


tracking response. Angle acceleration rate: AZ. 9 

degrees per second squared EL.4 degrees per second | 
squared Angle slewing rate: AZ 20 degrees per 

sec. EL. 10 degrees per sec. Angle tracking rate 

10 degrees per sec. Includes pedestal drives. seisvns LERO- OMM \NDER 

potentiometers, drive motors. control amplidynes b . ieee : ve . . 


Excellent condition Quantity in stock for im- 








mediate shipment ideal for missile & satellite 


tracking, antenna pattern ranges, radar systems gt , i tis ne ; 
radio astronomy, any project requiring accurate S20 | wnee 

response ia elevation and azimuth RADIO: Dun in ' 7 

Complete description in McGraw-Hill Radiation I aa 289 Glid an « 


Laboratory Series, Volume |, page 284 and page Wricht VHF Trar 


209, and Volume 26, page 233 
SPECIAL EQUIPMENT ‘ ae ‘ , 
550 Six Seats, Hassock, Folding Table. Price $39,990. ADVERTISING 
RADIO RESEARCH FIFTH AVE Contact Tom Doran 
NEW YORK WATSON AVIATION, INC 
INSTRUMENT. ‘He aces Veterbere aa Wow Sersny for bringing business needs or 
Afany other fine airplanes to choore opportunities to the attention of 

















men associated in administrative, 





executive, management, sales 


FoR SALE | | CONSTELLATION 1049-H || Svv route eine, ow 


neering and operating capacities 
For Sale or Lease with the industries served by 


C-46F AIRCRAFT Zero time S.O. on airframe & McGraw-Hill publications. For 


engine. Total time: 882 hrs advertising rates or other in 
Passenger and Cargo Radar, comp. airline radio. formation write: 
With or Without Like New. 


-Cat i HI 
T-Category Kit Installed CALIFORNIA AIRMOTIVE CORP. Dept. AW 
7139 Vineland Ave., No. Hollywood, Calif 


Immediate Delivery a mari aan M C Hill 
ones piar fangie Cc raw- 
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Burbank, Calif. If there is anything you want Publishing Co., Inc. 


that other readers can supply 


ore See OR something you don’t want 
FRED BENNINGER ee on nak 330 West 42nd Street 


Executive Vice President gh 
Advertise it in the New York 36, New York 
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es a small stag party. He invites his’ 
vrother’s father-in-law, his father-in- 
n-law’s father. Find the number of 


A Solid State Physicist 
father’s brother-in-law 
law’s brother, and his br 


guests adapted from Charles Lutwidge Dodgson 


innounces a Broadband Klystron 
providing over 2 megawatts of peak rf 
bandwidth at L-band. Inquire if you 
t frequency diversity radar or precisely 


Our Electron Tube Div 
Amplifier Tube capable 
power with a 100 megac 
are doing hard thinking ab 
shaped pulses. 

The formula for m throws of n 
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LETTERS 





“Ne >. ™" 

First in Space 
With Russia having such a 
for her space exploration ‘“‘firsts 
one point I would appreciate be 

fied 
The very publicized launching 
I understand, was to be t 
object to obtain esc ape ve 
I had heard reports that on Oct 
an Aerobee research rocket was 
containing about 1,000 ] 
what the size and shape 
rhe particles were kicked free and 
escape velocity 
Therefore, this would pie 
States as being the first to hurt! 
made object free of the earth's 
stead of the Soviet Union 
I would certainly appreciat 
if my assumption is correct 
Micuaet R 
St. Louis, Mo 
Mr. Lindsley is correct. As 
Week pointed out when the 


re first 


} 
locity 


ylace the 


lunar probe was launched (Jan 

p. 28), the U. S. made the fir 

to give escape velocity to man-m 
ticles. Earlier, USAF’s Project Far 
loon-launched rockets reached 


altitudes AW Oct. 28. 195 


Petty Arguing 


During 


and the 1 

John QO 
eached 
gu and in many 
On one side of this 


the man who wears four stripes, sit 


} 


left hand side of the cockpit and whi 


to be, and is considered, a “prof 


\) 
man.” Surprisingly enough he is man 
a man who knows nothing of hum 
istomer relation and = does 
understand the blems of Mr 
tomer sitting he rear of 
door. In some ca ri 
to what his problen 
hould not exist, bu 
On the other 
mentioned, 
busin S 


ine 


recent 


profs 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week. 
330 W. 42nd St.. New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


plane, and even those encounte 

entering and during the trip 

lso quite evident that Mr. Customer 

yuite a distance out of his field when h 

begins an oration on problems such as 

vorking conditions, pay and safety, which 
ur forward of the traveling 

in airplane 

After watching and reading thes 

iabbles for the past sever 


in increasing number 


i 


rec that it is time 
moved from tl 
the letter 
John QO. C 


Roan 
Seattk 


Space Lab Costs 


Capsule Recovery 
I cannot under | why the Au 
attempting to recover D 
the Pa 
continental United Stat 
were recovered over land area 
drag parachute and radio beacor 


1\ oiding 
ipsule 
on f 


» think 


originally felt 


practi ible xperi 


not the 


FreperRiIck PILCHER 


Lawrence, Kan. 


Credit for Domes 


We enjoy seeing our products in print 
AW Mav 30 p. Y¢ phot vith caption 
\irSupported Domes House Maintenance 

but how about credit where 
oe 


Facility 
redit 

Ihe structure in question was designed 
| fabricated by Birdair Structures, Inc., in 


and 
conjunction with the U. S. Army Quarter 
master Corps Resear h & Engineering Com 
mand for the U. S. Army Ordnance Corp 
material was Wellington Sears nylon 
oated by Sawver Coated Fabrics Di 
Farrington Texol Corp 
F. Goodrich vinyl compound used 
he fabric is an excellent material 
ms that their publi relations cde 
n better 
Arvin C. Shura, Mor 
Ly clopment and Sal 
Birdair Structure In 
Buffalo, N. Y 


BMEWS Costs 


, > 
th interest the 


First BMEWS 


esident 


| 
I 
Federal | 
Paramus, N. | 


F-104F Cover 


la find that 
Week me of 
h 
Cuarres L. Ganpy 
Major, USAT 
NI mtgomers \la 
o need for Maj. Gandy to eat 
cene is the Antelope Vall 
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THE PULSE THAT RAISED THE INDUSTRY STANDARD 
250,000 Impulse Cycles instead of 100,000 for 3,000 PSI 


Minimum standards for 3,000 psi hydraulic hose are set at 250,000 impulse cycles by 


Resistoflex—2" times the usual industry standard of 100,000 cycles. Even today, Resistoflex 
is the only manufacturer that offers this guarantee of superior performance in all sizes of 
hose from -4 to -12 at all temperature ranges up to 400°F. Fluoroflex®-T hose assemblies 

“Teflon” at its best”—provide maximum safety and dependability with complete assur- 
ance of trouble-free operation for high performance hydraulic systems. 


®Fluoroflex is a Resistoflex trademark, reg. U. S. Pat. Off. 
®Teflon is DuPont's trademark for TFE fluorocarbon resins. 


ORIGINATORS OF FLUOROCARBON HOSE ASSEMBLIES 


RESISTOFLEX 


CORPORATION 
COMPONENTS FOR HIGH-TEMPERATURE AND CORROSIVE SERVICES 


Plants in Roseland, N. J. « Anaheim, Calif. * Dallas, Tex. « Sa/es Offices in major cities 





UNIVERSITY wICROFILN |) 


RICE 
313 ry Ist st _ 


ae SneOn. nee, 


J Do Pa P- Ue dor ho bot oae- oles ole) am er- hemi -1- 8 ap eke us 


will soon be se) mele betes 


outer space 


This Type A4040 floating anchor, base seal, capped nut has 

been selected to go along on the first manned space flights 

aboard the National Aeronautics & Space Administration’s 

Astronaut capsule. We can’t illustrate this special application 

as yet, but we can tell you about the unusual performance ? Type A4040 
characteristics of this new design. 

Type A4040 is a self-locking anchor nut with a special 
“0”-ring in the base that provides an hermetic seal to prevent 
loss of air pressure through seepage along the bolt threads. 
The stop nut held captive inside the dome provides .020 inch 
minimum radial floating action to allow quick bolt installation 
in spite of slight misalignment of bolt holes. It is 100% seal eit 
tested before shipment. The seal is effective whether the bolt a. hk A2507 
is installed or not, and is not destroyed by repeated bolt instal- f 
lations. It W ill withstand vibration and temperature variations Miniature A2506 
from._—70° F. to 400° F. 

The A4040 is a itypice il example of ESNA’s willingness to 
work on the special fastener problems faced by engineers who 
are designing for the space age. 


a 


Let us send you complete details on the wide variety of cap 
seal nuts specifically designed for internal fuel tank fastenings 
to prevent seepage of volatile fuels: two lug (A2502) and its 
miniaturized equivalent A2506; one lug (A2507) and straight 
gang channel strips (G2500). Consider too, the access door 


design opportunities provided by a football-shaped ring of ELASTIC STOP NUT 


cap seal nuts such as the one illustrated above and which is 


performing outstandingly in the integral fuel tanks of one of CORPORATION 
the nation’s newest jet liners OF AMERICA 


Write . . . Dept. $54-625, Elastic Stop Nut Corporation, 
2330 Vauxhall Road, Union, New Jersey. 































































